SPECI FI CATI ON Benzenesul f onam de derivatives and
nmedi canents conprising said derivatives Technical Field The
present invention relates to novel benzenesul fonam de derivatives which
have both of thronboxane A2 and | eukotriene D4 antagonistic activities, and

are useful as active ingredi ent sqffFRBi ts such as platel et
aggregation inhibitors, antithronbotic agents, antiasthmatic agents, and
antiallergic agents. Background Art Thr onboxane A2 and

| eukotri enes are known as chem cal nediators which cause ischem c heart

di seases, cerebrovascul ar Beswmdewlfnamidodtroeitivesasthma, allergic
inflammations and the |Iike. As antagoni sts against these chem cal

medi ators, nunbers of thPEHGBRERES ¢ p&ﬁ?&@ﬁﬁ$§?gvﬁﬁﬁsleukotriene

ant agoni sts have been found so far and investigated in their efficacy on

t hese di seases. However, thronboxane A2 antagonists or |eukotriene

ant agoni $echnadaddeelfiai | to achieve sufficient efficacy. Di scl osure of the

| nvention The inventors of the present invention conducted various
st udi es based bhe aresgphinveation relpses 1 pevdl danraneswienanjde dervanveshwhitboxane
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t her apeu S avi oni’s result,

they foupd henzengsidhfcabandtdenditanials Vasch haviphdeRet Q%g}tzgétmprmi@fb@s,m
and | eukotriene D4 antagonistic activities (Japanese at ent Unexam ned

Publ i cat aotthrsoksilid agdmts,(adeiasthin S3540en1d abBY .anHallergic agants.was reveal ed t hat
t hese conpounds were rather insufficient in anti-I|leukotriene D4 activity
when adm nistered orally and netabolically unstable. The inventors

conduct e i ntensive studies, and they found nove
benzenesgfp§%g§§%ér%erivatives according to the present invention which
can sol ve the Thragaixage PL08hdE NBukothiender e hhownvignthmicaiamediitrevetichn t he
basi s of these findings. The present invention thus provide nove
benzenestAysgrigghesgdc hapit\disqages; cerebrovascular disorders, thrombosis, asthma, allergic 1

inflammations and the like. As antagonists against these chemical mediators, numbers
of thromboxane A, antagonists and leukotriene antagonists have been found so far and
investigated in their efficacy on these diseases. However, thromboxane A, antagonists

or leukotriene antagonists alone fail to achieve sufficient efficacy.

Disclosure of the Invention

The inventors of the present invention conducted various studies based on a
hypothesis that a medicament having both of thromboxane A; and leukotriene D,
antagonistic activities may achieve a more excellent therapeutic effect than those
having one of the antagonism. As a result, they found benzenesulfonamide derivatives
having both of thromboxane A, and leukotriene D, antagonistic activities (Japanese
Patent Unexamined Publication (KOKAI) No. (Hei) 7-535056/1995). However, it was
revealed that these compounds were rather insufficient in anti-leukotriene D, activity
when administered orally and metabolically unstable. The inventors conducted further
intensive studies, and they found novel benzenesulfonamide derivatives according to the
present invention which can solve the foregoing problems. The present invention was
achieved on the basis of these findings.

The present invention thus provide novel benzenesulfonamide derivatives



represented by the follow ng general fornula (1) or salts thereof:

[err] wherein R err] represents hydrogen atom a hal ogen atom a | ower
al kyl group, a lower al koxyl group, or nitro group; R err] represents a
C4-C8 al kyl group which is substituted with one or nore fluorine atons;

;X t
Rl err] ;:?g{'@séﬁﬁgd% Y]grfglw'lngggﬂérgf fogrx}llug’_\g&faédgﬁsl dthgfe%ﬁp represents

sul fur mor a group represented n represents an integer of
from2 to 4. According to preferred enbodi ments of the present
invention, there are provided the conpounds wherein X is sulfur atomin

t he af orenenti oned genera J,(rvrﬁl a (l); and the conpounds wherein X is a
group represented m;‘s ¢yt he aforenentioned general fornmula (I).
According to further pfefrréd enbodi nents, tf@re are provided the
conpounds wher 'Qﬁler f(‘ [ S h;xlo @ om whi R substitutes in the

par a- posi tion, ﬁ%[ ]§i S % C@é'ul '}% BT straight or branched chain al kyl
group which is substit d with three or nore fluorine atons, and nis 3 or
4 in the aforenmentioned general formula (I1). Accordi ng to anot her

aspect of the present invention, there is provided nedicanments which
conpr i sewhersimR' aepresentsnigrdzogeanatom, subsloger atwe) adower aAlkyingroww, aglowep

consi st of. the conpound re sented by phe aforenentiogned. gener.al
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and/ or therapeutic treatnment o thronbosi §, asthma, or allergic diseases.
As pr ef exepeeseatdadiuramnis ooh gidie tepvaphiedrby ClB€Heamd 2 r¢prevémie dn iveger of

medi canments in the form of pharnmaceutical conpositions such as, for
exanpl e, frpmad ®1 4t aggregation inhibitors, antithronbotic agents,

antiasthmatic A&%ﬁﬂkg’ 10, r&@{rieﬁl Lﬁpg&i&eﬁ%e%ffsthe resent, iﬁ%&@‘i‘i NGetd f,4rther
aspects of the prese t 1 nvention, ere are pI’OVPdeea a use o e
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the aforenentioned general fornula (1) and the physiol ogical lé’ accept abl e
salt thelsofnd gth¢ compounds wherein X is a group represented by CH=CH in the
aforementioned general formula (I). According to further preferred embodiments, there
are provided the compounds wherein R! is a halogen atom which substitutes in the
para-position, R? is a C;-C; straight or branched chain alkyl group which is substituted
with three or more fluorine atoms, and n is 3 or 4 in the aforementioned general formula
@D.
According to another aspect of the present invention, there is provided
medicaments which comprises as an active ingredient a substance selected from the
group consisting of the compound represented by the aforementioned general formula (I)
and the physiologically acceptable salt thereof, and a hydrate thereof and a solvate
thereof. The medicaments can be used for preventive and/or therapeutic treatment of
thrombosis, asthma, or allergic diseases. As preferred embodiments of the invention,
there are provided the medicaments in the form of pharmaceutical compositions such as,
for example, platelet aggregation inhibitors, antithrombotic agents, antiasthmatic
agents, or antiallergic agents.
According to further aspects of the present invention, there are provided a use of
the substance selected from the group consisting of the compound represented by the

aforementioned general formula (I) and the physiologically acceptable salt thereof, and



the hydrate thereof and the solvate thereof for a manufacture of the

af orenenti oned nedicanent; and a nethod for the therapeutic and/or
preventive treatnent of thronbosis, asthma, or allergic di seases which
conprises the step of admnistering an effective amobunt of the substance
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represented by R? a straight or branched chain alkyl group can be used. The examples
include 4-fluorobutyl group, 5-flucropentyl group, 6-fluorohexyl group, 4,4-difluorobutyl
group, 5,5-difluoropentyl group, 6,6-difluorohexyl group, 4,4,4-trifluorobutyl group,
5,5,5-trifluoropentyl group, 6,6,6-trifluorohexyl group, 7,7,7-trifluoroheptyl group,
4,4 4-trifluoro-3-methylbutyl group, 5,5,5-trifluoro-4-methylpentyl group, 6,6,6-
trifluoro-5-methylhexyl group, 3,3,4,4,4-pentafluorobutyl group, 4,4,5,5,5-pentafluoro-
pentyl group, 5,5,6,6,6-pentafluorohexyl group, 6,6,7,7,7-pentafluoroheptyl group,
3,3,4,4,5,5,5-heptafluoropentyl group, 4,4,5,5,6,6,6-heptafluorohexyl group,
5,5,6,6,7,7,7-heptafluoroheptyl group, 3,3,4,4,5,5,6,6,6-nonafluorohexyl group,
4,4,5,5,6,6,7,7,7T-nonafluoroheptyl group, 3,3,4,4,5,5,6,6,7,7,7-undecafluoroheptyl group,
3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl group, 4,4,4-trifluoro-3-trifluoromethylbutyl

group, 5,5,6-trifluoro-4-trifluoromethylpentyl group, 6,6,6-trifluore-5-trifluoromethyl-



hexyl group, 3,4,4, 4-tetrafluoro-3-trifluoronethylbutyl group, 4,5,5,
5-tetrafluoro-4- trifluoronethyl pentyl group,

5,6,6,6-tetrafl uoro-5-trifluoromnethyl hexyl group, 3,3,4,5,5,
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phenethylamine, (R)-(+)-1-phenethylamine, (R)-(-)-1-cyclohexylethylamine, (S)-(+)-1-

cyclohexylethylamine, (R)-(-)-2-amino-1-butanol, (S)-(+)-2-amino-1-butanol, L-(+)-lysine,
and L-(+)-arginine.

The compounds of the present invention represented by the aforementioned
general formula (I) and physiologically acceptable salts thereof may exist in any crystal
forms depending on manufacturing conditions, or may exist as any hydrate. Moreover,
they may sometimes exist as solvates which contain one or more organic solvents such as
acetone, ethanol, and tetrahydrofuran. It should be understood that substances in any
one of these forms fall within the scope of the present invention.

Examples of the preferred compounds of the present invention include the
following compounds. However, the present invention is not limited to these examples.
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(13) methyl 4-[5-[6,6,6-trifluoro-1-(4-nitrophenylsulfonylamino)hexyl]-2-thienyl]-
butyrate

(14) 4-[5-[6,6,6-trifluoro-1-(4-nitrophenylsulfonylamino)hexyl]-2-thienyl]butyric
acid

(15) methyl 4-[5-[1-(4-chlorophenylsulfonylamino)-7,7, 7-trifluorocheptyl]-2-
thienyl]butyrate

(16) 4-]5-[1-(4-chlorophenylsulfonylamino)-7,7,7-trifluoroheptyl}-2-thienyl}butyric
acid

an methyl 4-{56-[7,7,7-trifluoro-1-(4-fluorophenylsulfonylaminoyheptyl]-2-thienyl]-
butyrate

(18) 4-[5-[7,7,7-trifluoro-1-(4-fluorophenylsulfonylamino)heptyl]-2-thienyl]butyric
acid

19 methyl 4-[5-[1-(4-chlorophenylsulfonylamino)-6,6,6-trifluoro-5-methylhexyl]-
2-thienyl]butyrate

(20) 4-[5-[1-(4-chlorophenylsulfonylamino)-6,6,6-trifluoro-5-methylhexyl]-2-

5
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hi en
(
)
i

5,
en
4-
e
e

t
1-
4
[
t
5
[
t
1-
(
th
6-
ac
6,
6
(
6
5-
t

n
f
, 6,
en
5-

2D (+)-4-[5-[5,5,6,6,6-pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl]}-2-
thienyl]lbutyric acid

(28) (-)-4-[6-[5,5,6,6,6-pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl]-2-
thienyl]butyric acid

(29) methyl 4-[5-[5,5,6,6,6-pentafluoro-1-(4-nitrophenylsulfonylamino)hexyl]-2-
thienyllbutyrate

(30) 4.[5-[5,5,6,6,6-pentafluoro-1-(4-nitrophenylsulfonylamino)hexyl]-2-
thienyl]butyric acid

31 methyl 5-[5-[1-(4-chlorophenylsulfonylamino)-5,5,6,6,6-pentafluorohexyl]-2-
thienyl}valerate

32) 5-[5-[1-(4-chlorophenylsulfonylamino)-5,5,6,6,6-pentafluorohexyl]-2-
thienyljvaleric acid

(33) methyl 5-[5-[5,5,6,6,6-pentaﬂuoro-1-(4-ﬂuorophenyjsulfonylamino)hexyl]-2-
thienyl]valerate _

(34 5-16-16,5,6,6,6-pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl}-2-
thienyl}valeric acid

(36) methy! 4-[5-[1-(4-chlorophenylsulfonylamino)-6,6,7,7,7-pentafluoroheptyl}-2-
thienyl]butyrate

(36) 4-[5-[1-(4-chlorophenylsulfonylamino)-6,6,7,7,7-pentafluoroheptyl}-2-



thi enyl | butyrate (36) 4- [5- [1-(4-chl orophenyl sul fonylam no)-6,6, 7,7,
7- pent af | uor oheptyl ] - 2- 6
thienyl]butyric acid (37) met hyl 4- [5-
[6,6,7,7,7- pent af l uor o- 1- (4-fl uorophenyl sul f onyl am no) heptyl] -2-
t hi eny|]tl?llllérﬁ,ﬁ ﬁ(% 4- [5- [6,6,7,7,7-pentafluoro- 1
-(4-f1 uoropheny onyl am no) heptyl ] - 2- thienyl]butyric acid (39)
met hyl 4(*37i 5- [r&ethyl 4-[5-[6,6,7,7, 7-pentafluoro-1-(4-fluorophenylsulfonylamino)heptyl]-2-
- (4-chl or ophenyl sul f onyl am no) 4,4,5,5, 6, 6, 6-hept af | uor ohexyl ] -
-t hi enyﬂh}wmpmrete (40) 4- [5-

1-(4-ch S af.| roh 1]-2-
hi enyl ]Jt'}g yr| Lﬁ@b ?ﬂq‘)n%ghu?f%f % ﬂ‘ﬁdr[)%hén[ llsujfgg% %pwgé%/af | uor o-
-(4-f1ugy Ryt di@ny! am no) hexyl]-  2-thienyl] butyr ate (42) 4-[ 5-
,4,5,5,6,6, 6- Hept af | uor o- 1- (4-f 1 uor ophenyl sul f onyl am no) hexyl ] - 2-
i enyl ]1{39) yr imethyl d-[5(]1-8)- chlord]xhbhﬁbulcfer{y&mino)-ll,4,5,5,6,6,6-heptaﬂuorohexyl]-
-(4-chl orophenyl sul fonyl am no)-5,5,6,6, 7,7, 7-pentafl uoro- heptyl]
thl endrthispyhutyeate ( 44)
5-
ie

chl henyl sul § on , eptyl] -2-
nyl ]%6 yr |£ 52@ @ éf‘(l%gfﬁen}xsuqf]wfa)nﬂﬁo)[ %ﬁ 5%Sg§ K%R%HISI&?L& nf gf | uor o-
- f 1 uopeehigmukydd 4@ay! am no) heptyl ] - 2- th| enyl Jbutyrate (46) 4-
5,5,6,6,7,7,7-pentafluoro- 1 -(4-fluorophenyl sul fonyl am no) heptyl] -2-
nyl 1 @d} yr |medml d-[6(4.2)5,5,6 Grfehenyhﬂuoro 1-(4-fluorophenylsul onylammo)hexyl}/
1- %4 chl ophenyl sul fonyl am no)-4,4,5,5,6,6,7,7, 7-nonaf | uor o-
yl ] -2thispdIWIieyrate  (48) 4- [5-
& Gl Op%f%’-bﬂ'hff%“ k;e}{@p@muoﬁ ofh@: fﬁxoﬁoﬁezyléuﬁaﬂ,qgmﬁdm,@hepty'] 2-
nyl ] uyrlc acrd ' (49)
, 5, Sthheyllbutyric aadaf | uor o- 1- (4 fI uorophenyl sul f onyl ami no) -

y
g

(43) methyl 4-[5-[1-(4-chlorophenylsulfonylamino)-5,5,6,6,7,7,7-pentafluoro-
heptyl]-2-thienyl]butyrate

(44) 4-[5-[1-(4-chlorophenylsulfonylamino)-5,5,6,6,7,7,7-pentafluoroheptyl]}-2-
thienyl]butyric acid

(45) methyl 4-[56-[5,5,6,6,7,7,7-pentafluoro-1-(4-fluorophenylsulfonylamino)heptyl]-
2-thienyl]butyrate

(46) 4.{5-5,5,6,6,7,7,7-pentafluoro-1-(4-fluorophenylsulfonylamino)heptyl]-2-
thienyl]butyric acid

“n methyl 4-[5-[1-(4-chlorophenylsulfonylamino)-4,4,5,5,6,6,7,7,7-nonafluoro-
heptyl]-2-thienyl]butyrate

(48) 4-[5-[1-(4-chlorophenylsulfonylamino)-4,4,5,5,6,6,7,7, 7-nonafluoroheptyl]-2-
thienyl]butyric acid

49) methyl 4-[5-[4,4,5,5,6,6,7,7,7-nonafluoro-1-(4-fluorophenylsulfonylamino)-
heptyl]-2-thienyl]butyrate

(50) 4-[5-[4,4,5,5,6,6,7,7,7-nonafluoro-1-(4-fluorophenylsulfonylamino)heptyl]-2-
thienyl]butyric acid

(51) methyl 4-[5-[1-(4-chlorophenylsulfonylamino)-5,6,6,6-tetrafluoro-5-trifluoro-
methylhexyl]-2-thienyllbutyrate

(52) 4-[5-[1-(4-chlorophenylsulfonylamino)-5,6,6,6-tetrafluoro-5-trifluoromethyl-



heptyl]-2-thienyl]butyrate (50)

4-[5-[4,4,5,5,6,6,7,7, 7-nonaf | uoro- 1- (4-fl uorophenyl sul f onyl am no) heptyl]-2
- thienyl]butyric acid (51) met hyl

4-[5-[1-(4-chl orophenyl sul fonyl am no) -5, 6, 6, 6-tetrafl uoro-5-trifluoro-
met hyl he rate (52) 4- [5-

[1-(4-ch %’H& %%ﬁfe&@ﬁ’%ﬁ@}%ﬁ no)-5,6,6.6-tetrafl uoro-5-trifl uoronethyl -
7 (53) hexmlelhﬁ -4t [rst[emyd 6 petir ¥l & 6o ACHKTudrBhenylsultehji¥ mido)- - Brifluoro-
[5,6,6,6-tetrafluoro- 1 -(4-fluorophenyl sul fonylam no)-5-trifl uoro-

met hyI hewkljlylhexyi] 2iienpilbyivente (54) 4- [5-

s - SO R R ?%E?Pu%ifvﬁlspﬁ# RSBl SRS
[1-(4-ch no)-4,4,5,5,6,7,7,7-oct af | uor o- 6-

trifl uorggn%“’?ﬁgﬁﬁ%%?%étg i enyl ] butyrate (56) 4- [5- 1

-(4-chl o(&a)henyieshylle@[lﬁyﬂla(mchlm)olﬁ]e‘ﬁyl'suﬁ‘oﬁyIZmYnoZ-m5 8fd, 1 @)7cocbafludrbi6uor o-
met hyl heptyl]-2-thienyl]butyric acid (57) met hyl

4-[ 5- [ 4, FriBugrogethyihenty t?afhlﬂbﬁllbubﬂ@mfl uor ophenyl sul f onyl ami no) - 6-
trifl uor 9 t hy

[4,4,5, 5 qgﬁi %I[l bflom eny_L lﬁéq‘y;‘luor %%eh‘é?glﬁpf6r?y'faﬂ[u°ﬁ°o?'-néﬂf‘ ?i% 1 uor o-
net hyl hemexumapﬁyn@wbﬂ)m(wim@a@&I d (59) net hyl 4-[4-

[ 1- (4- chl or ophenyl sul f onyl am no) - 6- f | uor ohexyl ] phenyl ] butyrate (60)

4-[ 4-[ 1- (83 chl oretipdnrlpt414,5,6,6y1, hﬁaonta)thﬁrd L& flob=ophe hykelfodylouing)-6€ aci d
(61) [ 6-f]

- (4-f1 uoF%bﬂ%ﬁ?%%‘&ﬂﬁb?ﬁf?ﬂ%ﬁ%ﬁ)ﬂ@%ﬂ’ﬁ%enyI ]butyrate (62) 4- [ 4-

6-fl 1-(4-£] | 63
1 oy Cpbymepion o e AR i (5
phenyl ] buteghgibepty(]éjhienylfbutyrie adi- f | uor o-

1-(4- n| t r ophenyl sul f onyl am no) hexyNJ phenyl ] butyric acid 65) nmet hyl
4- 4- ‘-{) ) 4- c eshd ghidnb} H @ whioserhean subfpodamignt-{luergbesyhlerenyIBndysate -

[ {2aiﬁ|<6“9£%é&§|[§&r FilEssplsmlyfemsfaming) Sl BRBOI AR ¢ aci o
61 methyl 4-[4-[6-fluoro-1-(4-fluorophenylsulfonylaminc)hexyl]phenyl]butyrate
(62) 4-[4-[6-fluoro-1-(4-fluorophenylsulfonylamino)hexyl]phenyl]butyric acid
63) methyl 4-[4-[6-fluoro-1-(4-nitrophenylsulfonylamino)hexyl]phenyllbutyrate
(64) 4-[4-[6-fluoro-1-(4-nitrophenylsulfonylamino)hexyllphenyl]butyric acid
(65) methyl 4-]4-[1-(4-chlorophenylsulfonylamino)-6,6,6-triflnorohexyl]phenyl]-
butyrate
(66) 4-14-[1-(4-chlorophenylsulfonylamino)-6,6,6-trifluorohexyl]phenyl]butyric acid
67 methyl 4-[4-[6,6,6-trifluoro-1-(4-fluorophenylsulfonylamino)hexyl]phenyl]-
butyrate
68) 4-[4-16,6,6-trifluoro-1-(4-fluorophenylsulfonylamino)hexyl]phenyl]butyric acid
(69) methyl 4-[4-[6,6,6-trifluoro-1-(4-nitrophenylsulfonylamino)hexyljphenyl}-
butyrate
(70) 4-14-16,8,6-trifluoro-1-(4-nitrophenylsulfonylamino)hexyljphenyl]butyric acid
(71) methyl 4-[4-[1-(4-chlorophenylsulfonylamino)-7,7,7-trifluoroheptyl]phenyl]-
butyrate
(72 4-[4-[1-(4-chlorophenylsulfonylamino)-7,7,7-trifluoroheptyljphenyljbutyric

acid



(67) methyl 4- [4- [6,6,6-trifluoro- 1
-(4-fluorophenyl sul f onyl am no) hexyl ] phenyl]- butyrate (68) 4-[ 4-
[6,6,6-trifluoro- 1-(4-fluorophenyl sul fonyl am no)hexyl ] phenyl]butyric acid
(69) met hyl 4-[4- [6,6,6-trifluoro-

Fa (o, EPRTS TeBHA ey A ARt L e e b Saohdpherl
acid (7Bhtyratemet hyl 4- [ 4-

[ 1- (4- chlorophenylsulfogylanlno) 7-trifluoroheptyl] henyIL butyrate
(72) ﬁ14)[ 4- 4-14-[7,7,7-trifluoro-1-(4 ﬂuorophenylsulfonylammog) heptyl]phenyl]butyric

[1 (4- chlorophenylsulfonylanlno) 7,7, 7-trifluoroheptyl]phenyl]butyric acid
(73) met hyl 4- [4- [7 7, 7-trifluoro- 1

(4 fl uoms)henmlewf4qawhqmcﬂm}mﬁhyishn&ﬁnxﬂnlno) GQ}’Mﬁﬁh@ro é ffbkhylhe:f]- -
[7,7, 7-trifluoro- - (4-f1 uor ophenyl sul'f onyl am no) hept yl ] phenyl | butyri c

acid (75hmwﬂhmwmwd 4 [4 [1 (4 chlorophenylsulfonylanlno) 6 6,
6-trifluoro-5-net { Lnetyrate i

- (4-chl oﬁ%hen%lﬂ. f%ﬁ‘})PWh@)ls‘é ipy- ﬁﬁcﬁ’@l@u%t%‘ypﬂ’é’ lwxy]dnwllr
butyric gck Q? ) methyl 4-[4- [6, 6,6-trifluoro-

1-(4- quoerﬁ@hy sul fonyl am no) - 5- net hyl hexyl] - phenyl]butyrate (78)

4- [4- [, Ombthshlaua J@1;,dt&fﬂuérbuoaqnhﬁspﬂégisfumxmmlm)5 -Pre iR Reyexy!
phenyl] - butyric aci (79) met hyl 4-
- (4- chl opbpdlbpterakd onyl ami no)-5, 5,6,6, 6- pentafluorohexyl] -

o pont af F15br anGidis piceyioers- Tyt phieyan i s manpp S fohepits. o o

6- pentaf%ug&gilﬁi(4 fIuorophenylsulfonylanlno)hexyl] phenyl ] butyrate (82)
et hyl 4- [5,5,6,6, 6-pentafluoro- 1-(4-
fl uor ophéry! sumfeanyll4ald [na)febboysghenylsulfonylamino)-5,5,6,6,6-pentafluorohexyl]-

phenyl]butyrate

80) 4-[4-[1-(4-chlorophenylsulfonylamino)-5,5,6,6,6-pentafluorohexyl]phenyl]-
butyric acid

(81) methyl 4-[4-[5,5,6,6,6-pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl]-
phenyl]lbutyrate

(82) ethyl 4-[4-[5,5,6,6,6-pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl}-
phenyl]butyrate

(83) 4-[4-15,5,6,6,6-pentafluoro-1-(4-fluorophenylsulfonylamino)hexyljphenyl]-
butyric acid

84) (+)-4-[4-[5,5,6,6,6-pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl]phenyl]-
butyric acid

(85) (-)-4-[4-[5,5,6,6,6-pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl}phenyl]-
butyric acid

(86) methy!l 4-[4-[5,5,6,6,6-pentafluoro-1-(4-methoxyphenylsulfonylamino)hexyl]-
phenyllbutyrate

87 4-[4-15,5,6,6,6-pentafluoro-1-(4-methoxyphenylsulfonylamino)hexyl]phenyl]-
butyric acid

(88) methyl 4-[4-[5,5,6,6,6-pentafluoro-1-(4-nitrophenylsulfonylaminoyhexyl}-

phenyl]butyrate



phenyl ] butyrate (83) 4- [4- [5,5,6,6, 6-pentafluoro- 1

-(4-fluorophenyl sul f onyl am no) hexyl ] phenyl] - butyric acid (84) (+)-4-
[4-]5, 5,6,6, 6-pentafluoro- 1-(4-fluorophenylsulfonylam no) hexyl ] phenyl ] -
butyric acid (85) (-)-4- [4[5566 6- pent af | uor o-

PP e G R U L *gr!r ioEU VA

phenyl ] buéitytrta@id ( 87) 4- [4- [5,5, 6,6,6- pent af | uor o-

1- (4- et hoxyphenyl sul f onyl am no) hexyl ] - butyric acid (88)

met hyl 4(${OA geghsé 5d4-16.5geh b aentafhugro-1- (Gﬁqumphbhkf?@dﬂmmlﬁ%rﬂ]no) hexyl ]
- phenyl %’

(89) 8% af@ 6, 6- pent af | uoro- 1

-(4-nit- (Eﬁ@henw[f?'{% b enyé- ?Ehmhbﬁ'dw 11ﬁh@%h]znylsulmhtyﬂrﬁﬁlofl&kgl]p}(e%g')] met hyl
5-[4-[5, 5,6,6, 6- pent af [uoro- 1- f I uor ophenyl sul f onyl am no) héxyl ]

phenyl i vadllerlaiaeld (91) 5- [4 [5 5, 6 6 6 pent af | uor o-

-(4-fluorophenyl sul f onyl am no) hexyl - valeric aci d (92) met hyl
4- [4 &25 4- cWPH%ﬁHéH% (dghlogppher Sﬁlfynséamenﬁﬁﬁﬁ 7p@rntaff1w@hw1dty| | -

phenyl ] b hm ? 4- [4- [1-(4-chlorophenyl sul fonyl amno)-6, 6,7,7,
7- pent af uoro p¥y ﬁ phenyl] - butyric acid (94) nmethyl 4-[4- [6,6, 7, 7,
7- pent af tmr 0-4J4 qﬂ(zf EMBFRRBAI¥I ISy SRR BIENOT IeRLYA flroropeNysHaY Y T at e

(95) [4- [6,6,7,7,7-pentafl uoro-

1-(4-fl ubutyph:emid sul f onyl am no) heptyl ] phenyl]- butyric acid (96)
nmet hyl 4- chlaro fon I

6- h e)[;t af ohélf Li4 ﬂ [Bﬁe’ﬁ )i (?317‘5 3phenyIsuﬁ'onylamlno)heptyl]
4-[4-11-(Hs b%ﬁgl&enyl sul fonyl am no) 4 5,5,6,6,

6- hept af [ uorohexyl ] phenyl ] -
(95) 4-[4-[6,6,7,7,7-pentafluoro-1-(4-fluorophenylsulfonylamino)heptyl]phenyl]-

butyric acid

96) methyl 4-[4-[1-(4-chlorophenylsulfonylamino)-4,4,5,5,6,6,6-heptafluorchexyl]-
phenyl]butyrate

cr) 4-[4-[1-(4-chlorophenylsulfonylamino)-4,4,5,5,6,6,6-heptafluorohexyl]phenyl]-
butyric acid

(98) methyl 4-[4-[4,4,5,5,6,6,6-heptafluoro-1-(4-flucrophenylsulfonylamino)hexyl]-
phenyl]butyrate

(99) 4-[4-[4,4,5,5,6,6,6-heptafluoro-1-(4-fluorophenylsulfonylamino)hexyl]phenyl]-
butyric acid

(100) (+)-4-[4-14,4,5,5,6,6,6-heptafluoro-1-(4-fluorophenylsulfonylamino)hexyl]-
phenyl]butyric acid

(101)  (-)-4-[4-[4.4,5,5,6,6,6-heptafluoro-1-(4-fluorophenylsulfonylamino)hexyl]-
phenyl]jbutyric acid

(102) methyl 4-[4-[1-(4-chlorophenylsulfonylamino)-5,5,6,6,7,7,7-heptafluoro-
heptyl]phenyl]butyrate

(103)  4-[4-[1-(4-chlorophenylsulfonylamino)-5,5,6,6,7,7,7-heptafluoroheptyl]-
phenyl]butyric acid

(104) methy! 4-[4-[5,5,6,6,7,7,7-heptafluoro-1-(4-fluorophenylsulfonylaminc)heptyl]-

phenyljbutyrate

10



butyric acid (98) met hyl
4-[4-[4,4,5,5, 6, 6, 6-hept af | uoro- 1- (4-fl uor ophenyl sul f onyl am no) hexyl ] -
phenyl ] butyrate (99) 4- [4- [4,4,5,5,6,6, 6-hept af| uor o-
1- (4-fl uorophenyl sul fonyl am no) hexyl ] phenyl]- butyric acid (2100) (+)-4-
[4- [4,4 , 6464 |k = (14af | falalV; ' ll;@gg, l]-
phenyl ] bf}? >5/f| c4 g%: F!gﬁh{%%?? M?@g‘f@i‘? 1?3%%9%9{5%5}12&%%#}% hedgﬁég‘tgﬁ%r o- 1
1- (4-f | ubiitgpleanid sul f onyl am no) hexyl ] - phenyl]butyric acid (102) nethyl
4-14-11- %g) chl orophenyl sul f onyl am no)-5,5,6,6,7,7, 7- heBt af | uor o-
hept yI | ptéY | | matid 4t(4-[1(4-ollprophenylsulfomyl gminopideh & pife[7 s dnsdiiordr no) - 5,
56,6, 7, /wheptatl uoroheptyl] - phenyl]butyric acid (104) nethyl
4-[4-[5, K%‘?tgl,]gﬁ%y?];}lgyf?ﬁeept af luoro- 1 -(4-fluorophenyl sul fonyl am no) heptyl ]
- phenylilogyit y4§.34-¢1-(4-chlorophenylsulfonylamino)-4,4,5,5,6,6,7,7, 7-nonafluoroheptyl]1 0
(105) P VAR T oy o tamir) nonafluorobeptyll
1- (4-f | uphaptiibnyrsuadidnyl am no) heptyl ] phenyl]- butyric acid (106)
met hyl 4-[4- [1-(4-chl orophenyl sul fonyl am no) -4, 4, .

.5, 6, 6, ¢1F0¢2 7-%&5&1 Aclgrld4.5. %886 TV 7 poeailneiot-(4-Hperophanytsulfonylamino)-
1-(4-ch |l am no)-4,4, 5,5,6,6,7,7, 7-nonafl uoroheptyl]-
henyl ] biﬁ?{/&ﬁgﬁ%@%%%%) nmethyl 4-[4- [4,4,5,5,6,6,7,7, 7-nonafl uoro-

4- f | uprogphenyd-$4/4, 5@, 6, napnaflbapiiyl4 mie syt dnyliuyfosslamitdBtyl)- 4- [ 4-
4,4,5,5,6,6,7,7,7-nonafl uoro- 1-(4-fluorophenyl sul fonyl am no)heptyl]-
henyl | bphgmillbusigiciacid 110) net hyl 4-[ 4-
1-(

P G U 0 o ey Dl S B4, 48405l OhGoro-
[ 1- (4- chiRtRAheNphehipiin, Ak no) -5, 6, 6, 6-tetrafluoro-5-trifluoronethyl -
(111)  4-[4-[1-(4-chlorophenylsulfonylamino)-5,6,6,6-tetrafluoro-5-trifluoromethyl-

5
[
phe
1-(
[ 4,
phe
[

hexyl]phenyl]butyric acid
(112) methyl 4-[4-[5,6,6,6-tetrafluoro-1-(4-fluorophenylsulfonylamino)-5-trifluoro-
methylhexyl]phenyl]butyrate
(113) 4-[4-[5,6,6,6-tetraﬂuoro-1-(4-fluorophenylsulfonylamir_lo)-5-triﬂuoromethy1-
hexylljphenyl]butyric acid
(114) methyl 4-[4-{1-(4-chlorophenylsulfonylamino)-4,4,5,5,6,7,7,7-octafluoro-6-
trifluoromethyltheptyl}jphenyl]butyrate
(115)  4-[4-[1-(4-chlorophenylsulfonylamino)-4,4,5,5,6,7,7, T-octafluoro-6-trifluoro-
methylheptyl]phenyl]butyric acid
(116) methyl 4-[4-[4,4,5,5,6,7,7, 7-octafluoro-1-(4-fluorophenylsulfonylamino)-6-
trifluoromethylheptyl]lphenyl]butyrate
(117)  4-[4-[4,4,5,5,6,7,7,7-octafluoro-1-(4-fluorophenylsulfonylamino)-6-trifluoro-
methylheptyl]phenyl]butyric acid

The compounds of the present invention represented by the aforementioned
general formula (I) can be prepared by methods described below. Specified and
detailed explanations of manufacturing processes of the aforementioned preferred
compounds will also be given in Examples of the specification. Accordingly, it can be
understood by a person skilled in the art that any compounds falling within the scope

of the aforementioned general formula (I) can be easily prepared by referring to the

11



hexyl ] phenyl ] butyric acid (112) nethyl 4- [4-[5, 6,6,6-tetrafl uoro-

1- (4-fl uorophenyl sul fonyl am no)-5-trifluoro- nethyl hexyl]phenyl]butyrate
(113) 4- [4- [5,6,6, 6-tetrafluoro- 1
-(4-fluorophenyl sul fonyl ami no)-5-trifluoromethyl- hexyll phenyl]butyric

219, W SRR A, e e 7

[ 4- [ 1- (4nécBbirpohie By eplih iy nddtifyg 8r 4ltePin®, Rarfing materials, reagents, and
7-octafluoro-6-trifluoro- nethyl heptyl]phenyl]butyric acid 5116) met hyl
4-[ 4- [ 4, weastion eouditions7angbtheflikeor blowpver) thd methodh dorypreparfiog yheaerimppungs
trifluoronethyl heptyl]phenyl]butyrat.e. (117 4- [4- [4,4,5,5,6,7,7,

7 oot ar | SIOPG PrasREh el BPS At SH LTS y theht Aishioged i e pupcticsion:

met hyl hept yl | pRgnydd Pitingsiof tRE bbsent inventioﬂ_ri‘gpl%gémgni’r"ﬂ?schgf eﬁé}?l PEERANT
invention represented by the arorenentioned ‘genera ornﬁla ) can be

pr epar ed(Ipyangichpetpackals by irbadinge hoviminp addrfviagidte afegresdetedi hye dhe Xgllawiag i ons

of manufacturing processes of the aforenentioned preferred conpounds wll
al so be ginessl formuadiivderein R*hR’, shaa mj kayeithe same anagingg|ag, those definede
understoqg by a person skilled in the art that any conpounds falling within
t he scop%(WSf the af orenenti oned general forrmula (1) can be easily prepared
by referring to the

foll owi ng general e anations and specified explanations in Exanples, and
if necessary, by aEﬁprriately nodi fying or altering starting materials,

reagents, and reactlion ditions and t l'i ke. wever, the methods for
preparing the cotpobhtis{ of tHEHes&@RTventi ddldre not limited to those
di sclosed in the specifi i on. The conpounds of the present

invention represented by the general fornula (I) can be prepared by
reacting an am ne derivative represented by the follow ng general formula
(1) whewsthra Ril€ony] chiBride rderivXtivereprosehdseby biee Sodlawiteegéticngisfoamulah e

defined above: NH2
wherein R! has the same meaning as that defined above:

R1
@-sozm (111)

in a solvent and in the presence of a base, and then hydrolyzing the resulting ester, if
necessary.

As the solvent used in the reaction of the compound of the general formula (IT)
with the compound of the general formula (I11), any solvent may be used so far as it
does not affect the reaction. For example, etheric solvents such as diethyl ether,
tetrahydrofuran, and 1,4-dioxane; halogenated hydrocarbonic solvents such as
chloroform, methylene chloride, and 1,2-dichloroethane; aromatic hydrocarbonic
solvents such as benzene and toluene; and aprotic polar solvents such as acetonitrile,
N,N-dimethylformamide, and dimethylsulfoxide may be used. The bases used in the
reaction include, for example, organic bases such as triethylamine, diisopropyl-
ethylamine, 1,8-diazabicyclo[5.4.0]-7-undecene, pyridine, and 4-dimethylamino-
pyridine, and inorganic bases such as sodium carbonate, potassium carbonate, sodium

hydrogen carbonate, and potassium hydrogen carbonate. The reaction may be carried

12



[err] with a sulfonyl chloride derivative represented by the foll ow ng
general formula (I11) wherein R err] has the sane neaning as that defined
above: [err] in a solvent and in the presence of a base, and then
hydrolyzing the resulting ester, if necessary. As the sol vent used

in the r .Cattiaqgmg)terattnF Pa?%?x%‘j{}gmﬁﬁ@%h@?&ﬁf@g/ﬁe%ﬂ@%ﬁugb%3ség"c\iéﬁ't the

conpound of the genera any solvent” may be us so far as it

does not af f ecthd WRirbEaktdf the estbPéarEKAEdRd oat Rewhterv@lav@hieht sotthinfg _
di et hyl et her, tetrahgdrofuran, and 1, 4-di oxane; hal ogenat ed hydrocar boni c

sol vent swaige hbyasisinghhobaseopimannedidy | dhe solivemts dentaimiag 1watedi esedoirodbhane;
aromatic_h ﬁﬁocar ' sol v nts.sgch as benzene aad t ol.uene;, and aprotic

onl C
ol ar - soHURPEanE i on S AR Pited SOI1Gake O WEIPR PR OFFAHF Gvernauel
i et hy | sl SenRY Rorofasth, i st bsatol Relbfe EEARILARAChHIS. Tor

exanpl e, organic bases Such as triet am ne, diisopropyl-- ethylam ne,

1, 8- di azphidiysxane] 5The Masés uizdd daciade pori etaneple anadiudh- Hiydmikidel gotasgium
pyridine, and inorgani c bases such as sodi um carbonate, potassium

car bonat kydresidp.ulithimpdhysrexide o pashwmt carbenade. ptida Beiagsin Ay earderatec apd dhat e.

The reacti.on. be carried L L .12

out at s O hiREEey s SRampia o troshlosiearid Svieotrpmic agd ad g i dEi e o a
sol vent . the like. The REIrBKEOlsy&rdie@foutNRt £3bMbecdiredRarpRid Reh O té Rh¥at er

or a solvent containing water by using a base or an acid. The sol vents

cont ai ni redluxgempersduct ¢frm golventhydr ol ysi s i nclude, for exanple, nixed
sol vents of water and organic solvents such as nethanol, ethanol,
a ag’d the

n- propanol , i s®BPBH ,COMPOHRdsH off  the e PERTENT {IDVPRIARR  TPERSERte
1, 4-di ' , m| . ' i de,
' OX%F%I;P rﬁ)nggzgeéﬁepﬁeﬁ)rh&%/ gfrj}gxtih ge,r witadl' Re 1§%dﬂtg%é,y gﬁg&'&% be .

pot assi um oxXli Ithium sodi um car bona pot assi um
car bonat @pasdatdd e (+Roir @9-opticdludemerdsdy [spaidhea rigedi06 el subjek€ing,salts
hydrobrom c acid, and sulfuric acid and the like. The hydrolysis is carried
out at aformaparith ap epticedlyiacive basn B]ferqtional rpcryppallization.

The optically active bases used in the above preparation include, for example,
quinidine, hydroquinidine, quinine, brucine, cinchonidine, cinchonine, ephedrine, (5)-
()-1-phenethylamine, (R)-(+)-1-phenethylamine, (R)-(-)-cyclohexylethylamine, (S)-(+)-
1-cyclohexylethylamine, (R)-(-)-2-amino-1-butanol, (S)-(+)-2-amino-1-butanol, (1R,2S)-
(-)-2-amino-1,2-diphenylethanol, (1S,2R)-(+)-2-amino-1,2-diphenylethanol, (-)-cis-2-
benzylaminocyclohexanemethanol, (+)-cis-2-benzylaminocyclohexanemethanol, (R)-
(+)-1-(p-tolyDethylamine, (S)-(-)-1-(p-tolyl)ethylamine, (S)-(+)- & -methyl-4-nitrobenzyl-
amine, (R)-(-)- @ -methyl-4-nitrobenzylamine, (S8)-(-)-1-(1-naphthylethylamine, (R)-(+)-
1-(1-naphthyl)ethylamine, L-phenylalaninol, L-(+)-lysine, and L-(+)-arginine and the
like.

The amine derivatives represented by the aforementioned general formula (II),
used as the starting materials in the preparation, are also novel, and can be prepared,
for example, according to the following method (in the formulas, R% R3 X and n have
the same meanings as those described above). Specified and detailed explanations of

the preparations thereof are also given in Examples.
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reflux tenperature of a solvent. Anong t he conmpounds of the
present invention represented by the aforenentioned general fornula (I),
those wherein R err] is hydrogen atomcan be separated into (+)-
(-)-optical isomers by preparing a racenate, and subj ecting salts forned

with an optically active base toGractlonaI racrystallization. The
optically ag¢ive bases used | nRzJ@_@bove prep ratxon I ncl ude, for exanpl e,
qui ni di ne, \hy Q) G0a8° ~uiTi-me—bruet n®* 6 - @Hala— G9aRChoni ne,
ephedri ne, (-)-1- phenet hidwdskeik, (R)-(+)- 1-phenet hyl ani ne,

(R -(-)-cycl ohexyl ethylam ne, (S)-(+)- 1-cycl ohexyl ethyl am ne,
(R -(-)-2-am no-1-butanol, (S)-(+)-2-am no-1-butanol, (IR 2S)-
(-)-2-am no- 1, 2- di phenyl et hanol , (1S, 2R)-(+)-2-am no- 1,
2-di phenyl et hanol, (-)-cis-2- benzyl am nocycl ohexanenet hanol ,

(+)-cis-2- | am OHcycI ohexanenet hanqé OEE g;) 1 (p-tol yI )ethyl am ne,

E% E g-l-err] ngﬁs X 'ytr[oggﬁzyl m g .Nal )ﬁ- 1&1;na§“z)ﬁyl-3 éﬁ:yl am ne,

(R-(+)- (1- napht hyl ) et hyl am ne, L-phenylal aninol, L-(+)-1ysine, and
L-(+)-argini and the |iKke. The am ne deriv tiﬂ,gsprepresent ed by
t he af orenmenti dogebogeoeral formula (I1), used as the|s fing materials in
the preparation,\are also noygl, and can be prepared, | #d0exanple,
according to the Iovvinq‘-rrhathod (in the formnul as, erre], Rerr], X and
n have the sanme neani 2%5 Ins Hhose descri bed ahaye) . peC|f|ed and det ailed

expl anati ons of the pr 0 (ﬁﬁz)eoﬁoaﬁe‘m‘so-'gl i n Exanpl es.
13 [err] w

The novel benzenesulfonamide derivatives of the present invention represented
by the aforementioned general formula (I) can be used for preventive and/or therapeutic
treatment of thrombosis, asthma, or allergic diseases. As the medicament of the
present invention, a substance selected from the group consisting of the compound in
free form represented by the aforementioned general formula (I) and the physiologically
acceptable salt thereof, and the hydrate thereof and the solvate thereof can be used.
The substance, per se, may be administered as the medicament to mammals including
humans. Generally, the medicament may preferably be administered as a
pharmaceutical composition in the form of a platelet aggregation inhibitor, an
antithrombotic agent, an antiasthmatic agent, or an antiallergic agent. The
pharmaceutical composition may contain one or more of the aforementioned substances
as the active ingredient.

The aforementioned pharmaceutical compositions may generally be
administered as oral preparations in the forms of capsules, tablets, fine granules,
granules, powders, syrups and the like, or as parenteral preparations in the forms of
injections and the like. These preparations can be manufactured according to the
conventional methods by using physiologically and pharmaceutically acceptable
additives for pharmaceutical preparations together with the aforementioned substances
as active ingredients.

For the manufacture of the oral preparations, pharmaceutical additives such as,

14



[err] The novel benzenesul fonam de derivatives of the present

i nvention represented by the aforenentioned general formula (1) can be
used for preventive and/or therapeutic treatnent of thronmbosis, asthma, or
al l ergic diseases. As the nedicanent of the present invention, a substance
sel ected.fr Lstin t he ngd . i.n ee r .

repr esenfotf‘-:d‘g))g%}'rti Qﬁ’eggﬁgfr%ggn%%tﬁ %}gnﬂ{esdgagcg%g’r Igf quqaglgprr@l“ago(r *1) Stg%(g)’t?éacp Hystalline

physi ol ogilnabdey diaaepPitoR Guadlak daibhgafethbslidife hydratkoxyhrtegéelRnsket he
sol vate thereof can be used. The substance, per se, may be adm ni stered as

t he nmedi calment biodemsneedbs a$ duidoekiynrppyleghulese, hydzemarabylyethiieelhvdoiec amdnt
may preferably be adm nistered as.a pharmaceutical conposjtion in the
form of aolwéhyglyaﬁ 5%6&{1@6#% FIHDAS GRAENSRI U SR RO AB A  43antoating

ant i ast NRLTE «QAEHL by e loAhALIERGoe A0 N o, ol BRNARTBERNELEBE ueod.

conposition may contain one or nore of the aforenentioned substances as

t he acti Fer tigma@duéieture of the injébigoraf pharmendeucibsidadiinivesnacttdsc #dr example,
conpositions may generally be adm nistered as oral preparations in the
forns of sgdupdigpessor sadwbiliping Fifls &hdagha malycoonstitnie gnecyis ingrstiens or dxieehEnsand
the like,. or. as parenteral, preparations in the forms of . .injections and the
ke, ThBiSEoSPE sibPa. b, ateh msp et ruiet, ot skt my el sttty & ona
net hods pyoﬁﬁéneoglf&msm I G&r duthaRdinBhaniBGesHgh iR dcYdPHCRRE AR R onRMsH! | Ves
for pharmaceutical preparations together with the aforenenti oned substances
as act i veuinay sediventchloride, glucoseFand glyeermamtdtalizaxramdche ke noayabe used.
preparations, pharmaceutical additives sgch as, . ) )

14 f of befarps of ths angsiicaments of hg Presat Jauentiomand; papufagiyring

starch, ng%lﬁg%:srexstfh%kéoif,nﬁndc Ar%@&ﬁica‘iji asqdﬁ'ﬁf r gk sfmi gﬁ@ rﬁ§nuf8cture of the

car boxy cel ['ul ose and car boxynet hyl cel l'ul ose ciunm binders such as
hydr oxy p aedyda@enk Wf ahe , pridyadit Oday eri 1oy b e by [paedidulhdg dimaed] and it should be

pol yvi nyl pyrrolidone; lubricants such as nmagnesi um stearate and talc; and
coati ng uagentewddhanthey caybe arpiorsisyelnehespndyl 4 pereaeskillpd imthe ardnd tit ani um

oxi de may be usgeg. r the manufacture of. the,.injections, phatyaceutical

a1 ves suchiaeee phffe SlborBordih HiteRt uveupTlef bafPR R SR

mMay CONSkiehtih&n PGS PPEoprid teE He@RSsed ddpehidkloAthe symptom, age, type of a disease
and the like of the patient. For adults, the dose may generally be from 1 to 1,000 mg for
oral administration and from 1 to 500 mg for parenteral administration. The

aforementioned dose can be administered once a day or several times a day as divided

portions.

Examples
The present invention will be further explained with reference to examples.

However, the present invention is not limited to these examples.

Example 1: 5,6,6,6-Tetrafluoro-5-trifluoromethylhexanenitrile

To a solution of 10.0 g of 4,5,5,5-tetrafluoro-4-trifluoromethylpentanol and 6.72
ml of triethylamine in 30ml of dry diethyl ether, 3.73 ml of methanesulfonyl chloride was
added dropwise under ice-cooling, and the mixture was stirred under ice-cooling for 1
hour. The precipitate was filtered off and the filtrate was concentrated under reduced
pressure. To a solution of the resulting residue in 50 ml of dimethyl sulfoxide, 4.29g of

sodium cyanide was added, and the mixture was stirred at 80°C for 3 hours. The
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di ssol ved upon use such as distilled water for injection, physiological
saline, and propylene glycol; pH nodifier such as inorganic or organic
aci ds or bases; isotonicities such as sodiumchloride, glucose, and

gl ycerin; stabilizer and the |like may be used. The forms of the

medi canenlg i ofiRfurl YRS utb@ W Walkraih SRPMGAE Wih BidthyRREES S LhREEOT,

and pharnmaceutical additives used for the manufacture of the nedi canent of
t he preskRbr wadenidhed witk weibr, pdridd, cinldatHeys thengolwoht wedadcdarefuldlyordntbviee to
under st ood t hat the¥ can be appropriately chosen by a person skilled in the
art. obtain 29 g begwn pid- conpounds of the present invention to a patient
under thgtapeutic reat.ment,; can ropriately be chosen dependi ng on the
synptonlﬁgaé?%w' % %5Ddf?%ase Z%ﬁg the like of the patient. For adults,

the dosenmmy Geaeual | Y svedD@y 1pp@ 1: 000ogmmf G, U= 5184 Mi2nizss paEHONmand
from 1 to 500 ng for parenteral admnistration. The aforenmentioned dose
can be aldAB@lstted€tbdrce a day or several tinmes a day as divided portions.
Exanpl es The present invention will be further explained with
reference to exanples. However, the present invention is not limted to

t hese exanpl es ‘ . .

6- Tetrafl uoro- gh ¢ r‘ﬁ?ﬁﬁgbgsnéf F‘%?‘Pﬁ‘ggear%e?ﬁ r3 i Ve obtained mT%)heasasI% ation of 10.0
g of 4, 538schibb@tn Bkhmpleor.4-tri fl uoronet hyl pentanol and 6.72 mnl of
triethylamne in 30m of dry diethyl ether, 3.73 m of nethanesul fonyl

chl oride was added dropw se under ice-cooling, and the m xture was stirred

under ice-cooli hoyr. Th reci.pitate was filtered off and the
fiItrateE%E@pkﬁﬂgg%gﬁgl r'ﬁﬁ@?lygﬁgﬁﬂﬂnrﬂfessure. To a solution of the
resul tingppeshdte 1ghoPeddin of di nethyl sulfoxide, 4.29g of sodium cyanide

was added, and the m xture was stirred at 80[err]C for 3 hours. The
15 IR spectant i onv it ume’ was2863 uted with water and extracted with

Shfltv?%l RO arrimr y S efVEH s o HCBHRG) 5‘=§’§g§i it 8
TR AL i A S A e R IE LS

Example 3: 4,4,5,5,6,7,7,7-Octafluoro-6-trifluoromethylheptanenitrile
Appearance pale reddish brown oil

IR spectrum v (lig) em?' : 2260

NMR spectrum & (CDCly) ppm :  2.48-2.58(2H, m), 2.69(2H, t, J=7.5Hz)

Example 4: 5,6,6,6-Tetrafluoro-5-trifluoromethylhexanoic Acid

38 ml of 50%(vfv) sulfuric acid was added to 8.29 g of 5,6,6,6-tetrafluoro-5-
trifluoromethylhexanenitrile, and the mixture was stirred at 120°C for 6 hours. The
reaction mixture was diluted with water and extracted with diethyl ether. After the
ether layer was back-extracted with dilute aqueous sodium hydroxide solution, the
aqueous layer was acidified with dilute hydrochloric acid and extracted with diethyl
ether. The ether layer was washed with water, dried, and then the solvent was
removed. The resulting residue was distilled under reduced pressure to obtain 7.15 g of
colorless oil, bp 101°C (21mmHg).
IR spectrum v (lig) ecm? : 1722
NMR spectrum d (CDCly) ppm : 194(2H, qn, J=7.5Hz), 2.13-2.20(2H, m),
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The conpounds of Exanple 2 and 3 were obtained in the same manner as

descri bed in Exanple 1. Exanple 2: 6,6, 6-Trifl uoro-5-nethyl hexanenitrile
Appear ance pale red oil IR spectrum v (liqg) cnferr] : 2252 NWR
spectrum [err] (CDCl[err]) ppm : 1.14(3H, d, J=6.5Hz), 1.46-1.54(1H,

nM, 167 47¢p82(BMs1), 2.12-2.27(1H m, 2.33-2.43(2H m Exanpl e 3:
4,4,55,6,7, 7, 7-Cctafl'uoro-6-trifluoromnethyl heptanenitrile Appearance

pal e reddi sh brown oil IR spectrum v (lig) cnferr]' : 2260 NWVR spectrum
[err] (CDC [errg) ppm :  2.48-2.58(2H,_ m, 2.69(2H, t, J=7.5Hz) Exanpl e
4: 5,6, 6, 6- Tet The compeums pf Examplonbrang feveansibtaingd dn the same manper gp

509% v/ v),sulfuric.aci s added to 8.29 g of 5,6,6,6-tetrafl uoro-5-

trifl uor%eﬁﬁlﬁ‘idng;’éaﬁ’éﬂf}tq?i |l e, and the mixture was stirred at 120[err]C for
6 hours. The reaction mxture was diluted with water and extracted with
diethyl ether. After the ether |ayer was back-extracted with dilute
aqueous Exainpladh g rifleosnbmedatbylhetdmic Agdeous | ayer was acidified with
dilute hydrochloric acid and extracted with diethyl ether. The ether |ayer
was washerPeAratrenathdre redrdled, and then the sol vent was renoved. The

resul ti i Sadliyst.i 1 ed er reduced pressure to obtain 7.15 g of
col orl eglg{ %%Fr% 1 18QPZfllr¥11ﬂ—|g).ml%R spectrum v (liq) cmerr] : 1722

NVR specNMRVspecttefi ] & (CDD1hergdm : ppmo2@3H, d,17-9441R%), 191.1.dRiH5 ) -1.61-
2.13-2.20(2H, m, 16

2. 47( 2H, 1.82CEEm)5298-2.22(1H, m), 2.3h8.446Hpounds of Exanple 5 and 6 were
obtained in the sane manner as described in Exanple 4. Exanpl e 5:
6, 6, 6-Tri fl uoro-5-net hyl hexanoic Acid Appearance pale red oil IR spectrum

v (lia) Eﬁqxﬂﬁl'é]& ;4,4:,@,éx,%,7,7,7-Octaﬂuoro-6-triﬂuoromethylheptanoic Acid
Appearance colorless crystals
bp 109°C (21mmHg)
IR spectrum v (lig) em? : 1726
NMR spectrum & (CDCly)) ppm :  2.44-2.65(2H, m), 2.70(2H, t, J=7.5Hz)

Example 7. Methyl 4-[5-(5,5,6,6,6-Pentafluorohexanoyl)-2-thienyllbutyrate

To a solution of 7.15 g of methyl 4-(2-thienyl)butyrate in 20 ml of dry benzene,
20.2 g of anhydrous tin (IV) chloride was added dropwise under ice-cooling, and then a
solution of 5,5,6,6,6-pentafluorohexanoyl chloride in 15 ml of dry benzene, which was
prepared from 8.00 g of 5,5,6,6,6-pentafluorohexanocic acid and 3.40 ml of thionyl
chloride in an usual manner, was added dropwise and then the mixture was stirred at
room temperature for 30 minutes. The reaction mixture was poured into 200 ml of
water and stirred with diethyl ether, and then the ether layer was separated. The
ether layer was washed successively with water, aqueous potassium carbonate solution
and water, dried, and then the solvent was removed. The resulting residue was
purified by column chromatography on silica gel (methylene chloride) to obtain 9.98 g of
pale yellowish brown oil.
IR spectrum v (lig) em! : 1738, 1662
Mass spectrum  m/z : 372 (M)
NMR spectrum & (CDClz) ppm : 2.00-2.08(4H, m), 2.10-2.20(2H, m), 2.38(2H, t,
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NVR spectrum [err] (CDCl[err]) ppm : 1.12(3H, d, J=7.5Hz),

1.34-1.41(1H, m, 1.61- 1.82(3H m, 2.08-2.22(1H, m, 2.34-2.44(2H, m
Exanple 6: 4,4,5,5,6,7,7,7-Cctafl uoro-6-trifl uoronethyl heptanoic Acid
Appearance colorless crystals bp 109[err]C (21mHg) IR spectrum

vi(li9) Sgnﬂzﬁq;,] 90%0 %ﬁae%;@%)t[ﬂ& %%@9@&;@% ﬁyq%?gr, d, J=4Hz),

[ 5- (5, 5 'ﬁ5g§(1ﬁ Beg&zﬁqii)uorohexanoyl) 2-thienyl]butyrate To a
solution of 7.15 g of nmethyl 4-(2-thienyl)butyrate in 20 ml of dry benzene,
20.2 g of anhydrous tin (IV) chloride was added dropvvi se under ice-cooling,
and then a sojyution of 5, 5,6, 6, 6-pentafl ugrohexano oride in 15 m of
dry benzene, oA %ﬁom@mdﬁ@'&é?@a?@ff BiFoRED 08 gegs obtas fied if the bar mahaor a8

5,5, 6, 6, fs:PERd R BRr dﬁﬂgxﬁnm c acid and 3.40 rri of thionyl chloride in an
usual manner, was a dropwi se and then the mixture was stirred at room
t enperat ure for 30 mnutes. The reaction m xture was poured into 200 m of
water and stirred with diethyl ether, and then the ether |ayer was

separ at exanple 8: Methyl §- ny@r &- B\%ﬁh@ﬂo@l}%@%l)@eﬂh}ew]ﬂh efiglter , aqueous

pot assi um ceaarrggcréat ecoo Snee lesa(war\ﬁ? dr| ed, and then the sol vent was

r enoved. e resultlng esl pur| éh by col umm chr omat ogr aphy on
silica ggp (methyl ege-chd g1 de) to obtain 9.98 g of pale yellow sh brown
oil. IR spectrum v (liqg) cnferr] : 1738, 1662 WMass spectrummz : 372
(Merr])AnNWs§@e@JsHmOﬁerr] (CDC[err]) ppm : 2.00-2.08(4H, m,

2.10-2. 20( 2H & 17
J=7.5Hz), 52 Fﬁ t" =%9%ﬁz)H $997(2H, t, J=7Hz), 3.68(3H,s), 6.85(1H, d,

J=4Hz) , H,, d, JC4JL—éz@;3 5.05 The conpounds of Exanple 8 through 18
wer e obtai ne %((fln the sahe manner as described in Exanple 7. Exanpl e 8:
Met hyl 5- [5-(5,5, 6, 6, 6-Pent af | uorohexanoyl) 2-thienyl]val erate Appearance
col orl ess needl es (i-Pr20 n-Hexane 38.5- 39.5[err]C

Anal ysi s WPD‘@[%Mqthqle‘#—Eﬁj ﬁ%?TT?éil@rfmasaryD -2-thienyl]butyrate

Appearance colorless needles (i-Pr;O-n-Hexane)
mp 52.56~53°C
Analysis for C,,H,,Fs0.S

Calculated % C, 52.17; H, 5.32

Found % C, 52.04; H, 5.31

Example 10: Methyl 4-[5-(6,6,6-Trifluorohexanoyl)-2-thienyl]butyrate
Appearance pale yellow needles (i-Pr,0)
mp 53.6~54°C
Analysis for C;sH,oF;03S
Calculated % C, 53.56; H, 5.69
Found % C, 83.62; H, 5.73

Example 11: Methyl 4-[5-(7,7,7-Trifluorocheptanoyl)-2-thienyl]butyrate

Appearance pale yellowish brown oil

IR spectrum v (ligQ) emt : 1740, 1658

Mass spectrum m/z : 350 (M%)

NMR spectrum ¢ (CDCly) ppm : 1.45(2H, qn, J=7.5Hz), 1.60(2H, qn, J=7.5Hz),

18



Cal cul ated % C, 49.74; H, 4.96 Found % C, 49.63; H 5.05
Exanple 9: Methyl 4-[5-(5,5,5-Trifluoroval eryl)-2-thienyl]butyrate
Appear ance colorl ess needles (i-Pr20 n-Hexane) np

52. 5-53[err] C Analysis for C[err] H[err] Flerr]Jerr]S Cal cul ated % C

52. 17, | C
4- [5-(6, 65(6 Tt MXanoﬁ) R e%#glgtyrgigﬁﬁppég%ﬁ?gﬁcz 3. 5*5@} y

yel | ow n2eo{28s t( I=51£r 8J68I3HR), 6.84(1H, d, J=3.5832)5>7 54(181,rd, G=3 AHR) ySi s for
Cerr]JHerr]F[err]S Calculated % C, 53.56; H, 5.69 Found %
C, 53.62; H 5.73 Exanpl e 11: Methyl 4-

vl | ow shbpalioMRUR EBR a1 A P thogiaafed #rRRR Fatgsb” Wass

Spect r UmyppdHrgnce %Qrk% ﬁéefd]l&s MR @pect r Um) [er r] (CDd [err]) ppm

1. 45(2H, qn, J=7.5Hz), 1.60(2H, qn: J=7.5Hz
18 mp 1. 76(2H2~cﬁ25°0 7.5Hz), 2.00-2.13(4H, n), 2.38(2H t, J=7.5Hz),
2.86(2H, t, J=7.5Hz 90(2H, t, J=7.5Hz), 3.68(3H, s), 6.84(1H d,

J=3. 5Hz) Analysigfan Cie wFsO@S 5Hz) Exarrple 12: Methyl 4-
[5-(6,6,7, Eafé,]lfaet@&at,) rzguggt aﬂoybg -thienyl]butyrate Appearance

col orl ess nee 62-62.5[err]C Analysis for

C err] H er Fothér 4 q erc] $e63 Kaloglated % C, 49.74; H 4.96 Found %
C, 49.63; H 4.90 Exanpl e 13: Methyl 4-

[5-(4,4,5,5, 6, 6, 6-Hept af | uor ohexanoyl ) -2-thi enyl ] butyrate

Example 13: Methyl 4-[5-(4,4,5,5,6,6,6-Heptafluorohexanoyl)-2-thienyl]butyrate
Appearance colorless scales (i-Pr;0)
mp 61~61.5°C
Analysis for C;gH,5F;0:8
Calculated % C, 44.12; H, 3.70
Found % C, 43.96; H, 3.63

Example 14; Methyl 4-[5-(5,5,6,6,7,7,7-Heptafluoroheptanoyl)-2-thienyl]butyrate
Appearance colorless scales (i-Pr;0)
mp 45.5~46°C
Analysis for C;gH;F;05S
Calculated % C, 45.50; H, 4.06
Found % C, 45.53; H, 4.18

Example 15: Methyl 4-[56-(4,4,5,5,6,6,7,7,7-Nonafluoroheptanoyl)-2-thienyl]butyrate
Appearance colorless scales (i-Pr,O)
mp 57~57.5°C
Analysis for C,¢HsF0558
Calculated % C, 41.93; H, 3.30
Found % C, 41.65; H, 3.51

Example 16: Methyl 4-[5-(6,6,6-Trifluoro-5-methylhexanoyl)-2-thienyljbutyrate

19



Appear ance colorless scales (i-Pr20 np 61-61.5[err]C
Analysis for Cerr]Herr]Ferr]Jerr]S Calculated % C, 44.12; H 3.70
Found % C, 43.96; H, 3.63 Exanpl e 14: Methyl 4-
[5-(5,5,6,6,7,7,7- Hept afI uor ohept anoyl )-2-thi enyl ] butyrate Appearance

colorles 45.5-46C Anal ysis for
Cerr] H[‘g?‘?e]?i Igcr%r] (Iiaeerﬁ Wl Calculated % C, 45.50; H, 4.06 Found %

C, 45.53IR fpectrubd vEQa)PIcan15; Mefohylied2
[5-(4,4,5.5,6,6,7,7,7-Nonaf | uor ohept anoyl )-2-t hi enyl ] butyrate Appearance
col orl esMasszaieeEm@i Pm20): AP (M) 57-57.5C Analysis for
o)
gearl] ggﬁfvfﬁ Féee E@L@D@lﬁcﬁ)}g@ﬂ];ll 1%(3ﬁc 3 830, a5 200, my Q%
[5 (6,6, | .yer | hex t hi
?7?{2}{ IHP Ps§1r®(ﬂgl gﬁ 2&%\@}‘1 ?pl) L ﬁ@MH gﬂ%%@m My 2P8EH, &

1740 16627, 51%9% SGRIE} €, Ll]’ﬁ’TrﬂHz), 2365QH M, 6F=ﬂ]5Hﬂ)\JI\/.R68(I3H;tsD,LKYB4(II-I[, &l JeltHz),
(CDCI errlﬁ 13(3H, d, J=7.5Hz), 1.35-1.43(1H, m, 1.68- 1.77(2H,

1. 8517 4@%{)11%4&) 2.03(2H, gn, J=7.5Hz), 2.13-2.22(1H, m, 2.38(2H t,
J 7.5Hz), 2.87(2H, t, J=7.5Hz), 2.90(2H, t, J=7.5Hz), 3.68(3H, s), 6.84(1H,
d, J=4Hz), 7.54(1H, d, J=4Hz) Exanpl e 17: Methyl

4-[5- (5, ﬁxa@mﬁl’eTeﬁr aivtete%o zﬁr5t(f5|6°d; uqrefefmuhyd Bﬁﬁﬁﬁ%ﬁefgyﬂlbkml)]2—th1@%}1]¢r ate
Appearance colorless scales (i-Pr[err]OQ rr]4
butyrate
Appearance colorless scales (i-Pr,0)
mp 49~49.5°C
AnalySiS for 016H17F703S
Calculated % C, 45.50; H, 4.06

Found % C, 45.25; H, 4.04

Example 18: Methyl 4-[5-(4,4,5,5,6,7,7,7-Octafluoro-6-trifluoromethylheptanocyl)-2-
thienyl]butyrate
Appearance pale pink feathers (i-Pr;O-n-Hexane)
mp 67.5~68.5°C
Analysis for C,;H,;F,,03S
Calculated % C, 40.17; H, 2.97
Found % C, 40.06; H, 2.77

Example 19: 4-[5-(6-Fluorchexanoyl)-2-thienyl]lbutyric Acid

To a solution of 11.7 g of methyl 4-(2-thienyl)butyrate in 30 ml of benzene, a
solution of 14.8 ml of anhydrous tin (IV) chloride in 20 ml of benzene was added under
ice-cooling, and then a solution of 6-fluorohexanoyl chloride in 15 ml of benzene, which
was prepared from 8.50g of 6-fluorohexanoic acid and 5.55 ml of thionyl chloride in an
usual manner, was added dropwise. Then, the mixture was stirred at room
temperature for 1.5 hours. The reaction mixture was poured into ice-water and

extracted with diethyl ether. The ether layer was washed successively with water,
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Anal ysis for CJerr]Herr]Flerr]Jerr]S Cal cul ated % C, 45.50; H, 4.06
Found % C, 45.25; H 4.04 Exanple 18: Methyl 4- [5-(4,4,5,5,86,
7,7, 7-Cctafl uoro- 6- trifluoromet hyl hept anoyl ) -2- thi enyI ] butyrate

Appear ance pal e p| nk feathers (i-Pr20 n-Hexane)

S A et g e G i

[ 5- (6- FI todpexanny Eésuimﬁé'l kuidile] RHE YatiGied\blyEolumn chromatﬂ@‘a@hfj ohWilicingelf
11.7 g of methyl 4-(2-thienyl)butyrate in 30 nl of benzene, a solution of

14. 8 nl Gthymeydtornshexanexl:4)toohtaon adald brogm ail. of benzene was added under
i ce-cooling, a then a sol ution of 6- ohe anoyl. ori.

benzene, which sreﬁ?]éﬁ’ér%‘bj "‘farso"?f'}‘@dS‘ﬁ’éLd‘#J&Eigf‘PuB‘FB '>’<‘3n o Eaag(?HﬂBOfS
of thionyly fethleoélkz&ﬁ hﬂd 3e %H&Lre@ﬁ@%ﬂrré’@ﬁt adgded g 8PV R 'ﬂ_ﬁketﬂeactd%ﬁ

m xture was stifred room tenperature for 1.5 hours. The reaction

m xture Msmmwraedﬂumd)wlthevamt and exwdacted witcdiethyhMether di 'Ehdytheeldyer .wakhe

et her layer was washed successively with water

20 wash G&Iq‘ﬁ’ébwt?}bﬂalﬁéiiﬂﬁ@&ﬂﬂéﬁﬁ?]ée%bwmtwvaﬁd wat er, dried, and then

chr onat ogr aphy 13 STRrE Sregatiaed ERih 18 Bl SPAE el shithi e R
brown oi hnd 2 ml of tetrdM}Rr6@SaH, tddu0tHY Jm%ﬁ?e %g%ﬁri@dt B PookP té}nﬂafraﬁﬁ%%ﬁ l2um

fluoride and 30m of ethylene glycol, and the m xture was stirred at
130[ er r | bodmsr  Bfteh o seacTor mixtutei was washad with diethydiiethere theraqueonatleyerand

extracted with diet er e eth | ayer th te
dried, aMgs Pﬂgff‘endh"é“gél‘ h‘w%aén?ré%v gnd ektracted with die h‘eg e ek Be &g
with 18. El‘ wis 3He@q Ll!ﬁer?‘%ﬂé Léms)a){grw@&' £ hUt TR re@Bde vl lefl?ed
tetrahydro uran, and m xture was stirre room t enperature 5
hour s. Nrdlemntcﬂmeomeagram ani silies @lmthlsdaﬁadlldmdd?mdt}ﬁinhkmoelt) heobtaifeé.50
aqueous |layer was acidified with dilute hydrochloric acid and extracted
with di egmsfl pelenesllowrigeystalier Regnystalligasion: from diisepropeln ethes gaveverleriogss

renoved. . T e ég purified by col um chromatography on silica gel
(et hyl efi¢ cah me anol =20:1) to obtain 6.50 g of pale yellow

crystal SAnaB@FsrfmSCﬁ,Hl;E@SI on fromdiisopropyl ether gave col orl ess
crystals, rg) 49[ err]49.5[err] C.
alculated % C, 58.72; H, 6.69

Found % C, 58.43; H, 6.68

Example 20: Methyl 4-[5-(6-Fluorchexanoyl)-2-thienyl]butyrate

To a solution of 6.54 g of 4-[5-(6-fluorohexanoyl)-2-thienyllbutyric acid in 50 ml
of methanol, 0.13 ml of conc. sulfuric acid was added, and the mixture was refluxed for 2
hours, After the reaction solvent was removed under reduced pressure, water was
added to the residue and the mixture was extracted with diethyl ether. The ether layer
was washed successively with water, aqueous potassium carbonate sclution and water,
dried, and then the solvent was removed to obtain 6.55 g of pale yellow oil.
IR spectrum v (lig) em?! : 1738, 1660
Mass spectrum m/z : 300 (MY
NMR spectrum & (CDCly) ppm : 1.46-1.53(2H, m), 1.69-1.81(4H, m), 2.03(2H, qn,
J=7.6Hz), 2.38(2H, t, J=7.5Hz), 2.86(2H, t, J=7.5Hz), 2.90(2H, t, J=7.5Hz), 3.68(3H, s),
4.45(2H, dt, J=47, 6Hz), 6.83(1H, d, J=3.5Hz), 7.64(1H, d, J=3.5Hz)
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Anal ysis for CJerr]Herr]FJerr]S Calculated % C, 58.72; H 6.69
Found % C, 58.43; H 6.68 Exanpl e 20: Met hyl

4-[ 5- (6- Fl uor ohexanoyl ) - 2-t hi enyl ] butyrate To a solution of 6.54
g of 4-[5-(6-fluorohexanoyl)-2-thienyl]butyric acid in 50 m of methanol,

0 13 m [Pre AR s refluxed for
hourspﬁ))I Rf@g%ltﬁgh&g (tﬁl(é‘% sol vent \/vag%eg{%g\)}lg’ ﬁﬂﬁ&gcﬁéﬂed pressure,
vvat er was addegdatsaldtiva dfgsdmdyes mechyl hq)hréhyluautﬁawm BXinl aC¢LBonishlfliect hyl

ether. The ether layer was washed successively with water, aqueous

pot assi urh %apbmlastdéogwl@mleﬁm@hépw was addedj under iectoplieg: anddhew bibch6.nas

[omoves L G Bl S, 9o pheonct BRECT Me  of St
[err] ( %&f%(ﬁbﬁexﬁﬁmc amdlarfhaS é’? ﬁﬁ%? Huoﬁ?l’chiurﬁﬁz ih- e?)ll(sﬁHl n{é}metz w3 Gdled AN,
J=7.5Hz), 2.38(2H t t, J=7.5Hz),

3. 68( 3H,drepwisé, ahﬁ(étmurgtwaslméﬁnuﬁi—kt) roofh 881(pkH tuek fod 23 lﬁiﬁn and tlteh(dtH0°Cl,

J=3. 5Hz) Exa rrpl e
21: Met H9r lztwum 7(153 wagtien BUXSAT WRF ROVISHERENISH APt emw%wh diethyl " 19
a sol uti of neth henvl bu te. m of carb

di sul fi gﬂe ﬂg‘? iarﬂ(%ydw %Susw aas u%%u%%st%%fﬂa rd éh waQe aad]él Thde e?assmmrl

i ce- coolda@gona@@gomﬂsﬂ and valed dbred, KRNI ﬂh@@@h@ﬁa%ykexﬁmqu d@e rédiilfilg Was
prepared from8.64 g of 5,5, 6, 6, 6- pent af | uor ohexanoi ¢ acid and 3. 67 m of

t hi onyl nehid@m drem nmafnedjshyalcolmrmecrhrommgaddwd ondsdpai gel, (et saqetatemg was
conti nu;a}ga ﬁ(;.rt?rrperg gr 5 hour d then at 40[err for

hour . XBSTE POt FHRILPIEE 638 FTHEGTY o ALeERoEH P o war%ﬂh

di et hyl etﬁ&pggve blS1e8L QFJ lésaxﬁ,rllg/xa%g@shed SUCCESSI vely with water, aqueous
pot assi um carbonate solution and water, dried, and then the sol vent was

r enoved. Addigsis UL tHRY04 esi due was purified by col umm chr omat ogr aphy on

silica gel (ethyl acetate-n- _hexane=1:8) to obtain 8.78 g of colorless
crystals. Ralepladed V4 2t PoAdf idrf-é3 i sopropyl ether gave col orl ess needl es,

L U SLC ofigeig A el vl

The compounds of Example 22 through 31 were obtained in the same manner as

described in Example 21.

Example 22: Ethyl 4-[4-(5,5,6,6,6-Pentafluorochexanoyl)phenyllbutyrate
Appearance colorless crystals (i-Pr,O-n-Hexane)
mp 34~35°C
Analysis for C,sH;,F50;
Calculated % C, 56.84; H, 5.57
Found % C, b6.76; H, 5.52

Example 23: Methyl 5-[4-(5,5,6,6,6-Pentafluorohexanoyl)phenyljvalerate

Appearance pale yellow oil

IR spectrum v (lig) em?! : 1738, 1688

Mass spectrum  m/z : 380 (MY

NMR spectrum  § (CDCly) ppm : 1.63-1.73(4H, m), 2.03-2.21(4H, m), 2.34(2H, t,
J=THz), 2.69(2H, t, J=THz), 3.07(2H, t, J=6.5Hz), 3.67(8H, s), 7.27(2H, d, J=9Hz),
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The conpounds of Exanple 22 through 31 were obtained in the sane manner as
descri bed in Exanple 21. Exanpl e 22: Ethyl 4-
[4-(5,5, 6, 6, 6-Pent af | uor ohexanoyl ) phenyl ] butyrate Appearance colorless

crystals (i-Pr20 n-Hexane) np 34-35[err] C Anal ysis for
Cerr]H [ ] r Cal cul ated % C, 56.84; H, 5.57 Found %
C, 56. 767‘3%Hi T35 gcgzExarrpl e 23: Methyl 5-

[4- (5,5, 6, 6, 6-Pent af | uor ohexanoyl ) phenyl ] val erate Appearance pal e yel | ow
oil IR spectrum v (liqg) cnferr] : 1738, 1688 Mass spectrum mz : 380
(M er r] )Exaxdiite 28eiethyind-[4-(BSr6- ]‘ri('l@ﬁJ(dhpearHO]y))pbmllbutﬂra&B- 1.73(4H, m,

2.03-2.21(4H, m, 2.34(2H, t, ), 2.69(2H, t, J=7Hz), 3.07(2H, t,

J=6. 5Hz)Appsagancg calpriess orygtals <1é|’rz “9Hz) ,

22 p. 1-87(2Hg sd,5Jz9Hz)  Exanple 24: Methyl

4-[ 4- (6, 18 6- Tri f 1 uorohexanoyl ) phenyl | butyrate Appearance colorless

cryst al sAgdly&E 26)C,,HRF;0 53.5-54[err]C Analysis for
L A A A B A

] . 1 y cgl * y - - ] ] ] ]

7- Pent af | ugr ohepj anoyl ) phe ate Appearance colorless needles
(i-Pr20 ound "% ()3%8?% Pg'ué#{c Analysis for CJerr]Herr]Flerr](err]
Cal cul ated % C, 56.84; H, 5.57 Found % C, 56.73; H, b5.37 Exanpl e

26: Methyl 4- [4-(4,4, 5,5, 6,6, 6-Heptafl uorohexanoyl)phenyl]butyrate
Example 25: Methyl 4-[4-(6,6,7,7,7-Pentafluoroheptanoyl)phenyl]butyrate

Appearance colorless needles (i-Pr,0)
mp 68~69°C
Analysis for C;sH,, F:0;
Calculated % C, 56.84; H, 5.57
Found % C, 66.73; H, 5.37

Example 26: Methyl 4-[4-(4,4,5,5,6,6,G-Heptaﬂuorohexanoyl)pher_:yl]butyrate
Appearance coloriess needles (i-Pr;0)
mp 67~68°C
Analysis for C;H;F;0,
Calculated % C, 50.75; H, 4.26
Found % C, 50.85; H, 4.38

Example 27: Methyl 4-[4-(5,5,6,6,7,7,7-Heptafluoroheptanoyl)phenyl]butyrate
Appearance colorless plates (i-Pr,0)
mp 44.56~45.5°C
Analysis for C,gH,F;0;
Calculated % C, 51.93; H, 4.60
Found % C,51.86; H, 4.65

Example 28: Methyl 4-[4-(4,4,5,5,6,6,7,7,7-Nonafluoroheptanoyl)phenyl}butyrate

Appearance colorless needles (i-Pr;0)
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Appearance colorless needles (i-Pr20 np 67[err]68[err]C

Analysis for CerrHerr]Fe[err]Jerr] Calculated % C, 50.75; H, 4.26

Found % C, 50.85; H 4.38 Exampl e 27: Methyl 4- [4-(5, 5,6,6,7,7,

7 Hept af | uor ohept anoyl ) phenyl | butyrate Appearance colorless plates
-Pr20 p’p g 4. Slerr]45.5[err]C Analysis for

C[ errH err] Flerr] q6er rﬁ Calculated % C, 51.93; H, 4.60 Found %

C, 51. 86Anklysié 165C HEFgopl e 28: Methyl 4- [4-(4, 4,5,5,6,6,7,7,

7- Nonaf | uor ohept anoyl ) phenyl | butyrate Appearance colorless needl es

(i-Pr20 Calculated % C,47.80;, H, 3.79 23 nmp
67[err]68 ] Analy err]Herr]Flerr]Jerr] Cal cul ated %
C, 47.80; 9 %?184: % 555 C, 47.64; H, 3.83 Exanple 29:

Met hyl 4- [4 (6 6 6- Tri f 1 uor o- 5- net hyl hexanoyl ) phenyl ] butyrate Appearance
pale yellow oil IR spectrum v (liqg) cnferr]' : 1740, 1686 Mass

spect r unEfdiple 294 Methfler-[4} (5,6, NVR e b mbthylhek&doy)ph&batyqapen : 1. 14( 3H,
d, J=7.5Hz), 1.36-1.47(1H, , 1.69- 1.78(2H, m, 1.86-1.94(1H, m,

1. 98( 2H, Appeargace, Saje yellowaoib. 24( 1H, ), 2.34(2H, t, J=7.5Hz), 2.72(2H, t,

J=7.5Hz 2.9 H, J<7Hz 3. 3H, , 7.33(2H, d, J=8.5Hz), 7.88(2H,
L, B 5 T T e

d, J=8.5

[4 (5,6, ﬁ[,ags g'lf‘etcgﬁfd UOK@r 5- tgu‘dmronet hyl hexanoyl ) phenyl] - butyrate

Appearance colorless oil
NMR spectrum 6 (CDCly) ppm : 1.14(3H, d, J=7.5Hz), 1.36-1.47(1H, m), 1.69-
1.78(2H, m), 1.86-1.94(1H, m), 1.98(2H, qn, J=7.6Hz), 2.13-2.24(1H, m), 2.34(2H, t,
J=7.6Hz), 2.72(2H, t, J=7.6Hz), 2.97(2H, t, J=THz), 3.67(3H, s), 7.33(2H, d, J=8.56Hz),

7.88(2H, d, J=8.56Hz)

Example 30: Methyl 4-[4-(5,6,6,6-Tetrafluoro-5-trifluoromethylhexanoyl)phenyl]-
butyrate

Appearance colorless oil

IR spectrum v (lig) em? : 1738, 1688

Mass spectrum  m/z : 416 (M)

NMR spectrum 6 (CDClyy ppm : 1.98(2H, qn, J=7.5Hz), 2.03-2.08(2H, m), 2.16-
2.24(2H, m), 2.34(2H, t, J=7.5Hz), 2.72(2H, t, J=7.5Hz), 3.05(2H, t, J=6.5Hz), 3.67(3H, s),
7.28(2H, d, J=8Hz), 7.88(2H, d, J=8Hz)

Example 31: Methyl 4-[4-(4,4,5,5,6,7,7,7-Octafluoro-6-trifluoromethylheptanoyl)-
phenyljbutyrate
Appearance colorless feathers (i-Pr,0)
mp 63~65°C
Analysis for C,gH;F,,0,
Calculated % C, 45.43; H, 3.41
Found % C, 45.30; H, 3.39

Example 32: Methyl 4-[4-(6-Bromohexanoyl)phenyl]butyrate
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| R spectrum v (liqg) cnferr]' : 1738, 1688 Mass spectrummnz : 416 (M)
NVR spectrum [err] (CDCl[err]) ppm : 1.98(2H, qn, J=7.5Hz),
2.03-2.08(2H, m, 2.16- 2.24(2H, m, 2.34(2H, t, J=7.5Hz), 2.72(2H, t,
J=7.5Hz), 3. 05(2H t, J=6.5Hz), 3.67(3H, s), 7.28(2H, d, J=8Hz), 7.88(211,

d, J=8Hz)
11 (2t s 5, 6 O Siiilon YDV ofinechyl 4-phenyliutyyate in 80 mhof carbon disulfde,
phenyl ] bgt gratog arﬁgﬂﬁ\aJsaﬂmmlnuﬁObefle@aniseaa@eﬁr Smdél* id¥-¥9)ing "Bnd then 6-

63- 650C Analysis for C19H17F, 103 Cal culated % C, 45.43; H 3.41
Found 9bromohexai@yl g4Blogide, wmlchgn@gprepmnﬁgom 225 gwétaﬁlgqonwhexanmc acid and

[4 (6-Br he I butyrate

PR S o f SR Iphd e Ao e mannerowat afifec Jropaighang SHERPE 238 i n
80 m  of c&ﬁ{x&%ﬂ A ﬁdd:ffoﬁ% hmﬁZ 618 0f c%x'ahyxﬁ‘fx%% Y%é’ BhEA G el Witer@fgadded
under ice-cooling, and - bronD exanoyl chloride, which was prepared
from 27. bxtgacbd Grith dimhﬁxamer C 'Bled dtlendaycr2wds rﬁashéd tshtaeesilelg hbioh ivebtet,n an
usual manner, was added dropw se and stirring was continued at 35[err]C
for 3 hoBIUCOUTHROTRISHR | GRDAAKE @pléltwasalpbwéar,umﬁi i el e the walveat wagct ed
W th dlet th ether.l a ervva S Suce esswel W|th wat er,,
aqueous po %vsegil uﬁ’%zﬁr gtﬁa (raesé% § “r“ (\i\l\%ﬁtcé)ru e eod“am%rc? Pﬂ st1 \& eoll vent
was I emoyRHyl ddieateSSHéadneg1:up s duﬁlm zogrdﬁdoﬁqlé&g @ PLtHIEN Rbéﬁﬁml@ﬂ:&ﬁﬁhy on
silica gel (ethyl acetate-n-hexane=1:4) to obtain 26.2 g of colorless
crystal sfromed:m%ostcaiyl gthar gave cdlortess deedepmupyB.6et44&C. gave col orl ess needl es,
np 43. 5[ 44[err]%@{ﬁf@naly5|s for Jerr]JHerr]BrJerr] Cal cul ated % C,

57. 47; Hhoglysisfor Cyy 5 % C, 57.49: H 6.59 Exanple 33:
4[4(6 FI@,QH gnayl ypBeny! 1 Qugysic Acid A mxture of 12.9 g of
met hyl 4-[4- 8 -ﬁ%orm ex)d;noyl)p eny?] butyrate and 6.30 g of potassium

fluoride iFodbdm% of eChytdne H| ¢80l was stirred at 130[err]C for 18 hours.

Example 33: 4-[4-(6-Fluorohexanoyl)phenyl]butyric Acid

A mixture of 12.9 g of methyl 4-[4-(6-bromohexanoyl)phenyl]butyrate and 6.30
g of potassium fluoride in 356 ml of ethylene glycol was stirred at 130°C for 18 hours.
After cooling, the reaction mixture was diluted with water and extracted with diethyl
ether. The ether layer was washed with water, dried, and then the solvent was
removed to obtain a pale yellow oil.

The resulting oil was added with 20 ml of 2N aqueous sodium hydroxide
solution and 2 ml of tetrahydrofuran, and the mixture was stirred at room temperature
for 2 hours. After the reaction mixture was washed with diethyl ether, the aqueous
layer was acidified with dilute hydrochloric acid and extracted with diethyl ether, The
ether layer was washed with water, dried, and then the solvent was removed. The
residue was purified by column chromatography on silica gel (methylene chloride-
methanol=10:1) to obtain 4.75 g of colorless crystals. Recrystallization from diisopropyl
ether gave colorless needles, mp 47.5~48°C.

Analysis for C,;H,,FO,
Calculated % C, 68.65; H, 7.55
Found % C, 68.62; H, 7.65
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After cooling, the reaction mxture was diluted with water and extracted
with diethyl ether. The ether |ayer was washed with water, dried, and then
t he sol vent was renoved to obtain a pale yellow oil. The

resul ti ng oil was added with 20 m of 2N aqueous sodi um hydroxi de sol ution
and 2 mg tala fau T irred at room
terrperature 1?334 N%%Jﬁllﬁz(?t%?&? Ié)lfh?lggl)%? ﬁ@]r?‘l S?ee was washed wi th diethyl
ether, the aqueeussoldtiyesf 8\6&g afiqi f(ﬁ-ﬁdoioﬂhteizmdiyl)ph&muﬂltmdﬂh@d lix€ 286d1chfand
extracted with diethyl ether. The ether |ayer was washed with water,

dr| ed, amethameh 0:Kemof canst swifurie exn'ém adpipg andetiecmixtueeswprirefiuzed fox 2

Ium1 chr onat on, sili (et hyl.ene, ch net hanol =10: 1) to
bt ain AESg SEoE PR, PN ool s PRSP, BT AR PregRi: POU: 39
et her gaé’(ﬁleﬁcﬂ) Phd RERAGHA Be mlmrézwé [eﬁfﬂ’a]:éﬁ[\ﬁ"tﬁ ]h@thyl'%@l?érys'l‘ﬁe Eﬁfer layer
Cerr]Herr]FJerr] Cal cul ated % C Found % C,
68. 62; HvasywGbhed successively with aqueous potassmm carbonate solutlon andSwater, drled
Exarrpl e 34; Met hﬁ' 4-[ 4- (6- Fl uor ohexanoyl ) phenyl ] but yr at
soI ut i onaRsk themsg @selweat [F4s (S IFoV e TM ety Hesigrg brﬁSyfrrrfétaé.laed rnnc@é m

met h f1.C S e h ure was

ref I uxed&EF|S %ra}g’i %téle?sangﬂ?? gr&gtra‘rl'ue‘%}lr3 é";f(‘;’ llg%t%ggglfven agwg)soqut%lrlrlone? ﬁtrrgg?rtl?sgduced
pressur egry¥@lEhaMas lovefdRshd goihfie residue and the mi xture was extracted
with diethyl ether. The et her | ayer was washed successively w th aqueous
pot assi ulR erechramrat e vsdialt iconi' and17#.erl68dri ed, and then the sol vent was
renoved. . The resultln r esi S crystalllzed in cold diisopropyl ether
and t he Yessmectrugh, o f?oHe%%‘le@Xygy filtration to obtain 7.77 g of colorless
crystal sy Jul I 0 A I (Gl c 38,
1684 I\/asgﬁg%%g% rgyn\; gz@ﬂgl ) %ﬁl ]Fi)?ﬁlﬁg (s%{enén)r 111%0 1821)&1 HBEIC%JCS?H &1]7) ppm
. 1. 47- 1JBA5RE), 2r8)4(2H, tZCI-I 5812),42471(@H, t,lJ@BQHh) 2ca‘7(2HJt:Z—515B)z) 26382, t,

J=7. 5Hz), 2. 71(2 t 7 5Hz 3.67(3H, s),

4. 46( 2H, 4d§(2ﬂsd&ﬂ=5‘7 %ﬁ%l)zh 772"24(5?’(12114 J-&HZB ZaiS%()‘lHrl , d, J=8Hz) Exanple
35: Methyl 4- [4-(5,5,6,6, 6-Pentafl uoro-

1- hydr oxyi m nohexyl ) phenyl ] butyrate To a solution of 30.0 g of

met hyl 4Ekdmple, 35: MebhA-PRREGH, b, 6@ RPhRAAGEML1)- nrmyrlhnnm&ynﬁmwmu%ﬂafé of
met hanol , 6.50 g of hydroxyl am ne hydrochl ori de and 34 of
To a solution of 30.0 g of methyl 4-{4-(5,5,6,6,6- pentaﬂuorohexanoyl)phenyl]
butyrate in 90 ml of methanol, 6.50 g of hydroxylamine hydrochloride and 7.34 ml of
pyridine were added, and the mixture was refluxed for 1 hour. After the reaction
solvent was removed under reduced pressure, water was added to the resulting residue
and the mixture was extracted with toluene. The toluene layer was washed
successively with dilute hydrochloric acid, aqueous potassium carbonate solution and
water, dried, and then the solvent was removed to obtain 29.9 g of pale yellowish brown
crystals. Recrystallization from a mixture of diisopropyl ether and n-hexane gave
colorless needles, mp 53~60°C.
Analysis for C,;HyoFsNO;g
Calculated % C, 53.54; H, 5.29; N, 3.67

Found % C,53.38; H, 5.20; N, 3.64

Example 36: Methyl 4-15-(5,5,6,6,6-Pentafluoro-1-hydroxyhexyl)-2-thienyljbutyrate
To a solution of 9.97 g of methyl 4-[5-(5,5,6,6,6-pentafluorchexanoyl)-2-

thienyl]butyrate in 100 ml of methanol, 1.01 g of sodium borohydride was added
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pyridi ne were added, and the m xture was refluxed for 1 hour. After the
reaction solvent was renoved under reduced pressure, water was added to the
resulting residue and the m xture was extracted with toluene. The toluene
| ayer was washed successively with dilute hydrochloric acid, aqueous

pot assi 58%?%??}&%?8&5&&8@62 i )?éﬁi%%“’wsa%rtlboﬁgnugggt rQ?rH &Hn%e?ﬁh}(ee%r $as

renoved

Recryst didurgat ARér thieo PR tith XdoWedt Gfasdidnist Oder %hﬁéedamSguxlaemw gaye
col orl ess needl es, 59-60C. Analysis for CJerr]Herr]F[err]NO[err]

Cal cul atstdeditcCthee@silne and the aoxtuke was@Ftracted Potindietlol ether. TID; eB@r Byer H,

5.20; N, 3.64 5, 6, 6, 6- Pent

hydr oxyHRRTRSeo SRR B Biiedptethen the solVes ag reigpued BrpbsHing-Gye gl Bl

met hyl 45l ew(on. S5, 6, 6, 6- pent af | uor ohexanoyl )-2-  thienyl]but-yrate in 100
of nmethanol, 1.01 g of sodi um borohydride was added

26 IR speptriubd onwi diapurder 1 ces8abh)i,ng,738nd stirring was continued at
roomtenperature for 2 hours. After the reaction solvent was renpved under
r educed ﬂ@%@WﬁQUHWaU@ﬂ was374ddHed to the resi due and the nixture was

extract eth The et ,

dried, eﬁw rtu‘rl'nne g§| \‘E/‘éél?léleva rem)ve #gﬁﬁb}{ amﬁﬁ %ggga g}!“' }gﬁ lg

oil. IRy tigmzﬂ a4, (rkmthrﬂmz}k M@{%)W)B&ﬂi%%-%ﬁ%%%ﬁ@ﬂum m z
: 374 (M) VR spectrum [err] (CDA[err]) ppm : 1.

1. 75- 2. 0285H, 870 H, i), BHAHI, dtJ—aJ’thzl)lz‘) 78(AH0Y( 2+8.5Hm) J=7.5Hz), 2 37(2H t,
J=7.5Hz), 2.83(2H, t, J=7.5Hz), 3.67(3H, S), 4.84-4.87(1H, m, 6.64(1H d,
J=3.5Hz), 6.78(1H, d, J=3.5Hz) The conpounds of Exanple 37

through 59 wer ‘?RQ P&Iﬁb&fhgl ()?E&Q{@P%%gﬁ%e{fﬁ) @ore dUAfEd e AmbRIM e 236

Exampl e 37: uor o-

1- hydrom&heﬁy&)nﬂEhhnﬁmy%]vaIerate Appear ance pal e brown oil IR spectrum
v (lig) cnferr] : 3460 (br), 1738 NMR spectrum [err] (CDCl[err]) ppm
1.61-1.73(5H, n), 1.74-1.97(3H, n), 1.93(1H d,

Example 37: Methyl 5-[5-(5,5,6,6,6-Pentafluoro-1-hydroxyhexyl)-2-thienyl]valerate
Appearance pale brown oil

IR spectrum v (lig) cm’ : 3460 (br), 1738

NMR spectrum & (CDClg) ppm : 1.61-1.73(5H, m), 1.74-1.97(3H, m), 1.93(1H, d,
J=3.5Hz), 2.01-2.13(2H, m), 2.34(2H, t, J=THz), 2.80(2H, t, J=6.5Hz), 3.67(3H, s), 4.84-
4.87(1H, m), 6.63(1H, d, J=3.5Hz), 6.78(1H, d, J=3.56Hz)

Example 38: Methyl 4-[5-(5,5,5-Trifluoro-1-hydroxypentyl)-2-thienyljbutyrate
Appearance pale yellow oil

IR spectrum v (lig) cm? : 3464 (br), 1738

Mass spectrum  m/z : 324 (M)

NMR spectrum d (CDCly)) ppm : 1.569-1.66(1H, m), 1.71-1.80(1H, m), 1.81-
1.93(2H, m), 1.93(1H, d, J=3.5Hz), 1.99(2H, qn, J=7.5Hz), 2.08-2.17(2H, m), 2.37(2H, t,
J=7.56Hz), 2.83(2H, t, J=7.5Hz), 3.67(3H, s), 4.83-4.86(1H, m), 6.64(1H, d, J=3.5Hz),
6.78(1H, d, J=3.5Hz)

Example 39: Methy! 4-[5-(6,6,6-Trifluoro-1-hydroxyhexyl)-2-thienyl]butyrate

Appearance pale yellow oil
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J=3.5Hz), 2.01-2.13(2H, m, 2.34(2H, t, J=7Hz), 2.80(2H, t, J=6.5Hz),
3.67(3H, s), 4.84- 4.87(1H, m, 6.63(1H, d, J=3.5Hz), 6.78(1H, d, J=3.5Hz)
Exanpl e 38: Methyl 4- [5-(5,5,5-Trifluoro-

1- hydr oxypentyl)-2-t hi enyl ] butyrate Appearance pale yellow oil IR

spectru I|q) c %n,: 4&% 8 Mass spectrummz : 324
(I\/[err];TRWNétspectru err] &@)ferr? ppm 1.59-1.66(1H m,
1.71-1. 8%hddbpebiruml . Az 1. 83(®RH m, 1.93(1H, d, J=3.5Hz), 1.99(2H, qn,
J=7.5Hz), 5)8 2.17(2H, m, 2.37(2H, t, J=T. 5Hz) 2.83(2H, t, J=7.5Hz),

3. 67(3H, NM)R sne(aaxm 866 1K-DRYy psa( TH, 1.86- U%:elszzx)), 1L43-788@H, o), JT78:5Hz)

Exapl ¢ 39, M) oo er %S S b Yk NSO Y P SRl T 3L e

IR ect K 1 _r : 338
o err] )mengy sg 3‘Hq)s) 91”2%16[1 s}xm( g@cg[eﬁp}}) d, It § %%m '\@gglgpg is'ﬁ;!ﬁ%
1.49-1. 63(3H, ;1. 76- 92(3H m, 1. 99(2H qn J=7.5Hz), 2.04-2.12(2H,
m, 2.37(2H, t, J=7.5Hz) 2 t, J=7.5Hz), 3.68(3H, s), 481485(1H
M. 6.64¢xmple 403M3t15r1124)L5 @. 7777 mﬂuow -1-hydrozyrhoptyD 2xthignydbugrratet hy

4-15-(7, ¢, 7-Trifluor roxyheptyl)-2-thienyl]butyrate Appearance
pal e yel 1RRGa5Hce Ilﬁag“‘p‘é%lf’?"dﬁf v (liq) cnferr]' : 3464 (br), 1738 Mass

spectrung R o zmm' 352514}'[% el ) %45(9@0tr1l7§3 [err] (CDO[err]) ppm
1.32-1.5]( , 59( 2H, J75-71.89(2H, m, 1.89(1H d, J=4Hz),

1. 99( 2H, quspbe&uﬁi—lz)m/zZ 02352(M)‘IZH m), 2 37(2H t J 7 5Hz) 2, 83(2H t,
J=7.5kz) 3 67(3H, s), 4.80.4.84(1H 5Hy TICIH, d,
J=3. 5Hz) NMEeeppgiram41: ONvEERGI 41030 (6, 61732'71 571(%ntﬂé?f|h%$659 H, ),

- hyd t I I t
YT OTERGN, ki B ] SR 0B SR M hraPRlo8 DIRMR B %ﬁ?arr] i VR
spect r ung=7.5Her r2]83(zI¢,D€;I Je1.50)), IBH, s), 4.80-1.830tH, 46( 8/d3(1H,, d,1JE05Hz66( 3H,
m. L 776.77(1}1, d, J=3.5Hz)

Example 41: Methyl 4-[56-(6,6,7,7,7-Pentafluoro-1-hydroxyheptyl)-2-thienyljbutyrate
Appearance pale brown oil

IR spectrum v (liqQ) cm™? : 3464 (br), 1740

Mass spectrum m/z : 388 (MY)

NMR spectrum d (CDCly) ppm : 1.37-1.46(1H, m), 1.50-1.66(3H, m), 1.77-
1.92(2H, m), 1.93(1H, d, J=4.6Hz), 1.96-2.07(4H, m), 2.37(2H, t, J=7.6Hz), 2.83(2H, t,
J=7.5Hz), 3.67(3H, s), 4.82-4.84(1H, m), 6.64(1H, d, J=3.5Hz), 6.77(1H, d, J=3.5Hz)

Example 42: Methyl 4-]5-(4,4,5,5,6,6,6-Heptafluoro-1-hydroxyhexyl)-2-thienyl]butyrate
Appearance pale yellow oil

IR spectrum v (ligQ) cm! : 3464 (br), 1740

Mass spectrum m/z : 410 (M)

NMR spectrum 6 (CDCly) ppm : 1.99(2H, qn, J=7.5Hz), 2.00(1H, d, J=4.5Hz),
2.06-2.23(3H, m), 2.24-2.40(1H, m), 2.37(2H, t, J=7.5Hz), 2.84(2H, t, J=7.5Hz), 3.68(3H,
8), 4.90-4.93(1H, m), 6.60(1H, d, J=3.5Hz), 6.80(1H, d, J=3.56Hz)

Example 43: Methyl 4-[5-(5,5,6,6,7,7,7-Heptafluoro-1-hydroxyheptyl)-2-thienyl}-
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1.92(2H, m, 1.93(1H, d, J=4.5Hz), 1.96-2.07(4H, m), 2.37(2H, t, J=7.5Hz),
2.83(2H, t, J=7.5Hz), 3.67(3H, s), 4.82-4.84(1H, m, 6.64(1H, d, J=3.5Hz),
6.77(1H, d, J=3.5Hz) Exanpl e 42: Methyl 4-[5-(4,4,5,5,6, 6, 6-Hept af | uor o-
1- hydroxyhexyl )-2-thi enyl ] butyrate Appearance pale yellow oil IR
spectrur’g ¢ ve(llq) cnferr] : 3464 (br), 1740 Mass spectrumm z : 410
(Merr]) spectrum [err] (CDCl[err]) ppm : 1.99(2H, qgn, J=7.5Hz),

2. 00( 1H, Aﬂ,ea,}a&GSH@ﬂeorgnQ@o@ 23(3H, n), 2.24-2.40(1H, m), 2.37(2H t,
J=7.5Hz), 2.84(2H, t, J=7.5Hz), 3.68(3H, s), 4.90-4.93(1H, n), 6.60(1H. d,
J=3. 5Hz)LR @eSt}(lmH d, (p3chiz): 34addhpl.e 438 Met hyl

4-[5-(5,5,6,6,7,7, 7- HePtaquoro- 1- hydroxyheptyl)-2-thienyl]-

28 Mass WPVPH’te m/gs o 24 pal e orange oil |R spectrum v (liq)

cnierr] g 7 ectr 42 N
spectrum M%%éec(tf‘m CD%:I [%QPF]YS? % m : ¥%£ ﬁﬂ(%(fﬁ ﬁ;‘i %inééi 2"%2?%&! n,
2.04- 22 16@BHm)MR.3 7218 7, IH7.5H2) JZ83@H )t, I27.8B6fH.61(3H,) 5/ 43849, 88Q H mh)3H,

s), 4.84-4.88(1H, m, 6.64(1H, d, J=3.5Hz), 6.78(1H, d, J=3.5Hz) Exanpl e
44: Met h§p4@H, E15J‘\‘345HZ)5657861 & J=3BH@dnaf | uoro- 1- hydr oxyheptyl) 2-thi enyl]
- butyrate Appearance pale yellow oil IR spectrum v (liqg) cnferr]
3464 (br), 1738 WMass spectrumniz : 460 (Merr]) NM spectrum [err]

CDdl n 0 r 01 -thienyl]-
(E5 g i o i 5

J=7. 5Hz)but§raﬁ;8(3H s), 4.90-4. 93(1H m, 6. 66(111 d, J=3.5Hz), 6.8’1(1H,
d, J=3.5Hz) Exanpl e 45;: Met hyl 4- [5(666Tr|fluoro- 1
- hydr oxyAPREFERDAP| hediA yel Iow ¢} enyl ] butyrate Appearance pal e yel |l ow oi |

IR spectrum v (lig) cm? : 3464 (br), 1738

Mass spectrum  m/z : 460 (MY

NMR spectrum & (CDCly) ppm : 1.99(2H, qn, J=7.5Hz), 2.00(1H, d, J=3Hz),
2.06-2.24(3H, m), 2.25-2.39(1H, m), 2.37(2H, t, J=7.6Hz), 2.84(2H, t, J=7.56Hz), 3.68(3H,
8), 4.90-4.93(1H, m), 6.66(1H, d, J=3.5Hz), 6.81(1H, d, J=3.6Hz)

Example 45: Methyl 4-[5-(6,6,6-Trifluoro-1-hydroxy-5-methylhexyl}-2-thienyl]butyrate

Appearance pale yellow oil

IR spectrum v (lig) em? : 3456 (br), 1740

Mass spectrum wm/z : 352 (MY

NMR spectrum ¢ (CDCly) ppm : 1.08(1.5H, d, J=6.5Hz), 1.09(1.5H, d, J=6.5Hz),
1.29-1.38(1.5H, m), 1.45-1.51(1H, m), 1.55-1.63(0.5H, m), 1.67-1.89(3H, m), 1.90(0.5H, d,

J=3.5Hz), 1.91(0.5H, d, J=3.5Hz), 1.99(2H, gqn, J=7.5Hz), 2.08-2.18(1H, m), 2.37(2H, t,
=7.56Hz), 2.83(2H, t, J=7.5Hz), 3.68(3H, s), 4.82-4.86(1H, m), 6.64(1H, d, J=3Hz),

6.77(1H, d, J=3Hz)

Example 46: Methyl 4-[5-(5,6,6,6-Tetrafluoro-5-trifluoromethyl-1-hydroxyhexyl)-2-
thienyl]butyrate

Appearance pale yellow oil

IR spectrum Vv (lig) cm’® : 3432 (br), 1738

Mass spectrum m/z : 424 (M*)
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| R spectrum v (liqg) cnferr] : 3456 (br), 1740 Mass spectrum mnz
352 (Merr]) NWMR spectrum [erre] (CDO[err]) ppm : 1.08(1.5H, d,
J=6.5Hz), 109(1 5H, d, J=6.5Hz), 1.29-1.38(1.5H, m, 1.45-1.51(1H m,
1.55-1.63(0. 5H, , 1.67-1.89(3H, m, 1.90(0.5H, d, J=3.5Hz), 1. 91(0 5H,

d, J=3.5 H, ),

J=7. 5Hz)hMZR 5%52’&(”? dq@gDéﬁZ) ﬁh% 68(13%?1%031% ]’532 1?3,8%? %ﬂ@ 126% o,
J=3Hz), J=63 Bit4)L H.90i2H,) §RHE)7 5HE) a11p6.2. G2H M) NgB7@H, t, J=7.5Hz), 2.83(2H, t,
[5-(5,6,6,6-Tetrafl uoro-5-trifluoronethyl- 1- hydrox hexyl ) - 2-

t hi enyl ]J)‘Er'l §ia) 8.67( b hBe4.88(1dhI ), P4 Ul bid=3HeR 6t r &rd=3H2) (i q)
cnjerr] : 3432 (br), 1738 Mass spectrum mz : 424 (Merr])

29 NMVR spectrum [err] (CDCl[err]) ppm : 1.60-1.70(1H, m,

. 73-1.9 " a u e 0X
LT B MRl o gL sl

4. 84- 4. 8Béplthl)- Z?r)hler@rlmt)ﬂrlalte d, J=3Hz), 6.78(1H, d, J=3Hz) Exarrpl e 47:
Met hyl 4- [5-(4,4,5,5,6,7,7,7- Octafluor06tr|fluororrethyl 1- hydr oxy-
hept yl ) - APPeAraRgH | s yellow oihppear ance  pale yel low oil IR spectrum v

(riq) cnhg (][m,u 346408%)) et 40 3m5@r)s,pe%{49um mz : 510 (Merr]) NNRrr)

spectrum err [err]) ppm .02(3H, m, 2.05-2.25(3H,

2.26-  2M3% Wdetihm 2m3l7(2r51¢ WMY=7.5Hz), 2.84(2H, t, J=7.5Hz), 3.68(3H,
s), 4.90-4.93(1H, m, 6. 66(1H d, J=3.5Hz), 6.81(1H, d, J=3.5Hz) Exanple
48: Met hMRI-gpsetg8mFl udr lCDAHYdr nmyhexyll)%ZZ 02(BHnyth), b2UP§22563HAppe & 2hce

pale yelLow @t !y, 'SR RBECE W srp Y 2 Galdll €TSS H,) " 3.8888, (072.90-4 5500, m),

6.66(1H, d, J=3.5Hz), 6.81(1H, d, J=3.5Hz)

Example 48: Methyl 4-[5-(6-Fluoro-1-hydroxyhexyl)-2-thienyl}butyrate

Appearance pale yellow oil

IR spectrum v (liQ) cm? : 3464 (br), 1738

Mass spectrum  mfz : 302 (M)

NMR spectrum & (CDCly) ppm : 1.36-1.55(4H, m), 1.65-1.88(4H, m), 1.90(1H, d,
=4Hz), 1.99(2H, qn, J=7.5Hz), 2.37(2H, t, J=7.5Hz), 2.83(2H, t, J=7.56Hz), 3.67(3H, s),

4.43(2H, dt, J=47.5, 6Hz), 4.81-4.85(1H, m), 6.63(1H, d, J=3.5Hz), 6.77(1H, d, J=3.6Hz)

Example 49: Methyl 4-[4-(5,5,6,6,6-Pentafluoro-1-hydroxyhexyl)phenylibutyrate
Appearance colorless oil

IR spectrum v (lig) cm? : 3448 (br), 1738

Mass spectrum  m/z : 368 (M)

NMR spectrum & (CDCly) ppm : 1.59-1.66(1H, m), 1.74-1.78(2H, m), 1.81(1H, d,
J=3Hz), 1.83-1.89(1H, m), 1.95(2H, qn, J=7.5Hz), 2.01-2.10(2H, m), 2.33(2H, t, J=7.56Hz),
2.65(2H, t, J=7.5Hz), 3.67(3H, s), 4.66-4.69(1H, m), 7.17(2H, d, J=8Hz), 7.26(2H, d,
J=8Hz)

Example 50: Methyl 5-[4-(5,5,6,6,6-Pentafluoro-1-hydroxyhexyl)phenyllvalerate

Appearance colorless oil
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Mass spectrummz : 302 (Merr]) NWMR spectrum [err] (CDCl[err]) ppm
1.36-1.55(4H, ), 1.65-1.88(4H, m, 1.90(1H, d, J=4Hz), 1.99(2H, qgn,
J=7.5Hz), 2.37(2H, t, J=7.5Hz), 2.83(2H, t, J=7.5Hz), 3.67(3H, s),

4. 43( 2H, dt J=47.5, 6Hz), 4.81-4. 85(1H rr) 6.63(1H, d, J=3.5Hz), 6.77(1H,

d, J=3.5 “ thyl g 666Pentaf|uoro- 1
II.f?rf]lgnyl]lglg o tﬁmdrb nce

- hydroxy exg/el) yrate Appea coI orl ess oil | R spectrum \Y;
(lia) cnNeIR]spectr348 ©br{CDC1H73fpmMass 1H9ECI(BA Hhy, 1.73GBAMie )] )1.99NVR
spectrum [err] (CDCl[err]) ppm : 1.59-1.66(1H, m, 1.74-1.78(2H, m,
1 81( 1H, 241 (CH) =8MHz2-33@RIR 3t /=98 21 H2.68§2H, 1t, OB{7TH4), 8.66(33E75)514206-4.890H, 2mL0( 2H,

N, 7 170 é%ﬁ?ﬁ%@gﬂf?sﬁa Bri) - Exampl ¢ 50! Wethyi 5

[4 (5,5, 6, 6,6-Pentafl uoro- |-hydroxyhexyl)phenyllval erate Appearance

colorless oil 30 I R
spect r unExamyle(d1: Yethl £[4-(6,6,6-3% 0o ®d 1 )hydiosdBexy iR e s Pigiod ty tute [err]
(cAferr]l) ppm ;o 1.59-1.71(5H, m, 1.73-1.89(4H, m, 1.99- 2.11(2H,
m, 2.33Appparpnce)—porlessod3(2H t, J=7Hz), 3.66(3H, s), 4.66-4.69(1H m,
7.17(2H, 8.5H2), 1125(2H, . d Exanpl e 51: Methyl 4-

[4-(6, 6, %ﬁﬂecﬂ%oro- il (Ryac xyhe Zflg)@ﬁ)eny ’ﬁ Qut yrate Appearance col orl ess
oil IR 3R&sLHdsPum Vmid i Q)3 r] : 3448 (br), 1740 Mass spectrum niz

: 332 (Merr] NVR spectrum err] (CDO[err]) ppm 1.36-1.41(1H m,
1.46-1. 6N4VHH sm?t,rufn 670 (EDKZlé)ll-ippmr) 1 IM(EH(IH nl);31 §G+zl)61(3H,793)1.186(-1H,
m, 1.95 é t, J=7.5HHz)

2. 64( 2H, t74(13£7m?>’H21)78(]§{’69‘( 37H3 5%52)’ A7§31 %5(6 ﬂl? hy5CH7 a5 57582, 2001 |

7.25(2H, oq o3 86¥%)2.33(2H, t, J=7.5Hz), 2.64(2H, t, J=7.5Hz), 3.67(3H, s), 4.63-4.66(1H, m),
7.16(2H, d, J=8Hz), 7.25(2H, d, J=8Hz)

Example 52: Methyl 4-[4-(6,6,7,7,7-Pentafluoro-1-hydroxyheptyl)phenyl]butyrate
Appearance pale yellow oil

IR spectrum v (lig) cm! : 3456 (br), 1740

Mass spectrum m/z : 382 (MY

NMR spectrum 6 (CDCly) ppm : 1.33-1.42(1H, m), 1.46-1.56(1H, m), 1.57-
1.64(2H, m), 1.67-1.76(1H, m), 1.79-1.87(2H, m), 1.92-2.04(4H, m), 2.33(2H, t, J=7.5Hz),
2.64(2H, t, J=7.6Hz), 3.67(3H, s), 4.64-4.67(1H, m), 7.17(2H, d, J=7.5Hz), 7.25(2H, d,
J=7.5Hz)

Example 53: Methyl 4-[4-(4,4,5,5,6,6,6-Heptafluoro-1-hydroxyhexyl)phenyl]butyrate
Appearance pale yellow oil

IR spectrum v (lig) em! : 3464 (br), 1738

Mass spectrum m/z : 404 (M)

NMR spectrum & (CDCly) ppm : 1.88(1H, d, J=3Hz), 1.92-2.20(6H, m), 2.22-
2.37(1H, m), 2.33(2H, t, J=7.6Hz), 2.65(2H, t, J=7.5Hz), 3.67(3H, s), 4.71-4.75(1H, m),
7.19(2H, d, J=8Hz), 7.27(2H, d, J=8Hz)

Example 54: Methyl 4-[4-(5,5,6,6,7,7,7-Heptafluoro-1-hydroxyheptyl)phenyl]butyrate
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Exampl e 52: Methyl 4- [4-(6,6,7,7,7-Pentafl uoro-

1- hydr oxyheptyl ) phenyl ] butyrate Appearance pale yellow oil IR spectrum
v (liqg) cnferr] : 3456 (br), 1740 Mass spectrumniz : 382 (Merr]) NWR
spectrum [err] (CDO[err]) ppm: 1.33-1.42(1H, m, 1.46-1.56(1H, m,
1.57- 1,64 1.76(1H, m, 1.79-1.87(2H, m, 1.92-2.04(4H, m,
2. 33( 2H,AqPe (aﬁa“fe Hi’)ai%y;“’ng’(‘ t, J=7.5Hz), 3.67(3H, s), 4.64-4.67(1H m,

7. 17( 2H, 1ilspedirubHzy, (1@25&% 44045, SHaBs  Exanpl e 53: Methyl
4-14- (4, 4, g) 5,6, 6, 6- Hept af | uoro- 1- hydr oxyhexyl ) phenyl ] butyrate Appearance
pal e yel NMR cpéctrum spéctGQDﬁla) vpful i ) L&P-@6T(1H, 83964 .THt.BIEHLMIS 1.9kss

L 85 LA o D LS O, ST
e B LV ey SN TS o

[4-(5,5,6,6,7,7, 7- Hept af | uor o- 1- hydroxyheptyl)phenyl]butyrate

31 Appear ance pale yellow oil IR spectrum v (I|(H cnjerr]
3440 (brExanmlsz§>5 Mvﬂlsdﬁeﬁ'&t(fhﬂﬁﬁ, ,667[1€qumaf"(1@w1[lmdrquvhepiﬁhpheny

1. 60- 1. l§ ) 1.73-1.89(3H, M, 1.92- 1.98(3H, nm, 2.01-2.14(2H, m,

2. 33( 2H, ter“"? 5|—|z) 2.64(2H, t, J=7.5Hz), 3.66(3H, s), 4.66-4.68(1H m,

7.17(2H, Aﬁl%ea.}algclélz) colbriebd & d, J=8Hz) Exanpl e 55: Met hyl
4-14-(4,4 , 7, 7-Nonaf | uor o- 1-hydroxyheptyl)phenyl] - butyrate

Appear andespectrahor | G’Sﬁlq)l lem'I R spdtdm 1740 (liq) cnferr] : 3464 (br),
1740 Mass spectrum - 454 (Merr]) NMR spectrum [err]
(CDCl [ er Mpys shggfram 1 18!;!( 1H 454 M3, 5Hz), 1.92-2.22(5H, n), 2.24-

NMR spectrum §d (CDCly) ppm : 1.89(1H, d, J=3.5Hz), 1.92-2.22(5H, m), 2.24-
2.38(1H, m), 2.33(2H, t, J=7.6Hz), 2.65(2H, t, J=7.6Hz), 3.67(3H, s), 4.72-4.75(1H, m),
7.19(2H, d, J=8Hz), 7.27(2H, d, J=8Hz)

Example 56: Methyl 4-[{4-(6,6,6-Trifluoro-1-hydroxy-5-methylhexyl)phenyljbutyrate
Appearance pale yellow oil

IR spectrum v (lig) cm? : 3448 (br), 1738

Mass spectrum  m/z : 346 (M%)

NMR spectrum & (CDCly) ppm : 1.06(1.5H, d, J=6Hz), 1.07(1.6H, d, J=6Hz),
1.24-1.36(1.5H, m), 1.42-1.48(1H, m), 1.53-1.61(0.6H, m), 1.64-1.74(2H, m), 1.76-1.85(2H,
m), 1.952H, qn, J=7.5Hz), 2.04-2.17(1H, m), 2.33(2H, t, J=7.5Hz), 2.65(2H, t, J=7.5Hz),
3.67(3H, s), 4.62-4.68(1H, m), 7.16(2H, d, J=8Hz), 7.25(2H, d, J=8Hz)

Example 57: Methyl 4-[4-(5,6,6,6-Tetrafluoro-5-trifluoromethyl-1-hydroxyhexyDphenyl}-
butyrate

Appearance colorless oil

IR spectrum v (lig) cm? : 3464 (br), 1738

Mass spectrum m/z : 418 (MY

NMR spectrum & (CDCly) ppm : 1.58-1.67(1H, m), 1.71-1.86(3H, m), 1.80(1H, d,
J=3Hz), 1.95(2H, qn, J=7.5Hz), 2.05-2.15(2H, m), 2.33(2H, t, J=7.5Hz), 2.65(2H, t,
J=7.6Hz), 3.67(3H, s), 4.66-4.69(1H, m), 7.18(2H, d, J=7.5Hz), 7.25(2H, d, J=7.5Hz)
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2.38(1H, nm), 2.33(2H, t, J=7.5Hz), 2.65(2H, t, J=7.5Hz), 3.67(3H, s),
4.72-4.75(1H, m, 7.19(2H, d, J=8Hz), 7.27(2H, d, J=8Hz) Exanpl e 56:
Met hyl 4-[4- (6,6,6-Trifluoro- 1 -hydroxy-5-nethyl hexyl)phenyl]butyrate
Appear ance pale yellow oil IR spectrum v (liqg) cnferr] : 3448 (br),
1738 Mass spectrum mlz : 346 (I\/[err]) NMVR spectrum [err]
(cbdferr]) ppm : 1.06(1.5H, d, J=6Hz), 1.07(1.5H, d, J=6Hz)

1. 24- 1. 36fabn 558 Metty) 421445 .67 T-Ocla hird. 66t¥ﬁﬁxo5tﬂnet'ﬂr1 141y% ghg@gﬁH m,
1.76-1.85(2H, m, 1.95(2H qn, J=7.5Hz), 2.04-2 17(1H

J=7. 5Hz)pheRyldbiBrptet, J=7. 5Hz), 3 67(3H s), 4. 62- 4 68(1H n) 7 16(2H, d,
J=8Hz), 7.25(2H, d, J=8Hz) Exanpl e 57: Methyl 4-

[ 4- (5, 6, APRSATRAGE o ICBIBFISS%"‘E ri fluoromethyl- 1 -hydroxyhexyl)phenyl] -

but yr at nc ol.gfl ess I R ctrum v (liqg) cnferr] : 3464
(br), ?73 Qﬁwgég sgecl%qrgummrﬂz .34%'08@()!\/[ eI?fQ ) NWR spectrum J[err]

(CDA [ erNMR ppédtrum 1. 58-(CDEA)LHpn) ,: 1981 H, 36 (38Hz)) 1.92-283(5MH, no, 2.24=3Hz) ,

1.95(2H, qn, J=7.5Hz), 2.05-2.15(2H, , 2.33(2H, t, J=7.5Hz), 2.65(2H, t,
J=7. 5Hz) 2. 34187 @BH2. 3@‘)(2H,4t 6067 AYE( 4.6 (2H), t. 7=1.8 2H3617(3H,s) B4, 750106 (@, d,
J=7. 5Hz) Exanpl e
58: Meth FS(ZH[Q {Zsﬁz)57§7%zﬂ7 d7J78%i)t af l uoro-6-trifl uororret hyl -

1- hydroxyheptyl)- phenyl]butyrate Appearance colorless oil IR spectrum

v (liqg) cnferr] : 3460 (br), 1740 NWVR spectrum [err] (CDCl[err]) ppm

1. 88( Ubkaniple 593Me)hyl 4- BA6F128(05HhydipxylRx@hpher¥Bafsirhte m), 2. 33(2H, t,
J=7.5Hz), 2.65(2H, 1. J=7.5kz), 3.67(3H ), 4.71-4.75(1H m, 7.19(2H d,
J=8Hz), Aoeearange ( colpzlepsgil  Exanpl e 59 et hyl

4-[ 4- (6- I'ﬂ éiﬁ’- &u;n hygr awhwd ):ph@m;lld)gu’t Viakge
Mass spectrum  m/z : 296 (M")
NMR spectrum d (CDCly) ppm : 1.29-1.35(1H, m), 1.40-1.51(3H, m), 1.63-
1.74(3H, m), 1.78(1H, d, J=3Hz), 1.79-1.84(1H, m), 1.95(2H, qn, J=7.5Hz), 2.33(2H, t,
J=7.6Hz), 2.64(2H, t, J=7.5Hz), 3.67(3H, s), 4.42(2H, dt, J=47, 6Hz), 4.63-4.66(1H, m),
7.16(2H, d, J=8Hz), 7.26(2H, d, J=8Hz)

Example 60: Methyl 4-[5-(1-Azido-5,5,6,6,6-pentafluorohexyl)-2-thienyljbutyrate

To a solution of 9.15 g of methyl 4-[5-(5,5,6,6,6-pentafluoro-1-hydroxyhexyl)-2-
thienyl]butyrate in 45 ml of dry diethyl ether, 1.96 ml of thionyl chloride was added
dropwise under ice-cooling, and stirring was continued at room temperature for 1 hour,
The reaction solvent was removed under reduced pressure, and the residue obtained was
added with 20 ml of N,N-dimethylformamide and 3.17 g of sodium azide, and then the
mixture was stirred at 40°C for 1 hour. The reaction solution was diluted with water
and extracted with diethyl ether. The ether layer was washed with water, dried, and
then the solvent was removed to obtain 9.19 g of pale brown oil.
IR spectrum v (lig) cm' : 2104, 1738
Mass spectrum m/z : 399 (M")
NMR spectrum 6 (CDCly) ppm : 1.60-1.69(1H, m), 1.70-1.83(1H, m), 1.84-
2.10(6H, m), 2.38(2H, t, J=7.5Hz), 2.85(2H, t, J=7.5Hz), 3.68(3H, s), 4.61(1H, t, J=7Hz),
6.68(1H, d, J=3.5Hz), 6.84(1H, d, J=3.56Hz)
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Appear ance colorless oil IR spectrum v (liqg) cnferr]' : 3444 (br),
1738 Mass spectrum mz : 296 (Merr]) NWVR spectrum [err]
(coAferr]l) ppm 0 1.29-1.35(1H, m, 1.40-1.51(3H, m, 1.63- 1.74(3H,
m, 1.78(1H, d, J=3Hz), 1.79-1.84(1H, m, 1.95(2H, qn, J=7.5Hz), 2.33(2H,
t, J=7.5Hz), 2.64(2H, t, J=7.5Hz), 3.67(3H, s), 4.42(2H, dt, J=47, 6Hz),
4.63-4.66(1H, m, 7.16(2H d, J=8Hz), 7.26(2H, d, J=8Hz) Exanpl e 60:

Met hyl 4-[5- (1Tﬁab&ﬁp&lf&s@fExﬁmpﬁarmacfhlrwy}mﬁm)obzalhm BWHelsabile)h A for as
To a solution of 9.15 g of neth

4- [ 5- (5, égseribedimpBrample ®dr o- 1- hydr oxyhexyl)-2- thienyl]butyrate in 45 ni
of dry diethyl ether, 1.96 m of thionyl chloride was added dropw se under
ice-cooling, and stirring was continued at roomtenperature for 1 hour.

The reac Y, i Su resi due
obtai ot LaRp R SR o A IS s RS R DS fen B | o0t
sodi um azpparasded tpadnydllvey oild xt ure was stirred at 40C for 1 hour. The

reactlon soI ution was diluted with water and extracted with diethyl ether.
The et helR pRFBas WlliRed™ii t h ker ,17@Bi ed, and then the sol vent was

renoved btai.n 9.19 | e brown ct I err
X 21\(34 8’5pe¢\9§s’§ sp ct@?r%qs 25% l(ﬁl{(gﬂ e) {\k/gl 98&%’1‘( |q)2§d*r{ ]
(2 ng([zarﬁp(z}pﬂm 235%21@% JJ(—@!%itH! sf(hH 1. 3=)06 éH%)?('st’i@m s) le%ng @J@H@ﬁ rT)
J=7Hz) se%w llHJ—&lﬁHz);:ﬁ mu,jdef%zﬁ(mﬁ d, J=3. 5Hz)

33 The conpounds of Exarrpl e 61 through 72 were obtai ned
in the sane manner as described in Exanple 60. Exanpl e 61: Methyl 5-

pal o yel Teuanic> MERp BRI AUEEERIertpely R ghg, Aopecrance
Appearance pale brown oil
IR spectrum v (lig) em! : 2104, 1738
Mass spectrum m/fz : 349 (M
NMR spectrum 6 (CDCl) ppm : 1.58-1.65(1H, m), 1.67-1.77(1H, m), 1.83-
1.92(2H, m), 2.00(2H, qn, J=7.6Hz), 2.07-2.16(2H, m), 2.38(2H, t, J=7.5Hz), 2.85(2H, t,

J=7.6Hz), 3.68(3H, s), 4.59(1H, t, J=7.5Hz), 6.68(1H, d, J=3.5Hz), 6.83(1H, d, J=3.56Hz)

Example 63: Methyl 4-[5-(1-Azido-6,6,6-trifluorohexyl)-2-thienyl]butyrate

Appearance pale reddish brown oil

IR spectrum v (lig) em? : 2104, 1738

Mass spectrum  m/z : 363 (M)

NMR spectrum 6 (CDCly) ppm : 1.38-1.45(1H, m), 1.47-1.62(3H, m), 1.78-
1.91(2H, m), 2.00(2H, qn, J=7.5Hz), 2.04-2.13(2H, m), 2.38(2H, t, J=7.5Hz), 2.85(2H, t,
J=7.bHz), 3.68(3H, s), 4.57(1H, t, J=7.5Hz), 6.67(1H, d, J=3Hz), 6.82(1H, d, J=3Hz)

Example 64: Methyl 4-[5-(1-Azido-7,7,7-trifluoroheptyl)-2-thienyl]butyrate

Appearance pale brown oil

IR spectrum v (ligQ) cm? : 2104, 1738

Mass spectrum m/z : 377 (MY

NMR spectrum 6 (CDCly) ppm : 1.32-1.49(4H, m), 1.54-1.60(2H, m), 1.80-
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NVR spectrum [err] (CDOl[err]) ppm 1.61-1.81(6H m, 1.84-1.97(2H,

m, 2.00- 2.11(2H, m, 2.35(2H, t, J=7Hz), 2.82(2H, t, J=6.5Hz), 3.67(3H,
s), 4.60(1H, t, J=7Hz), 6.67(1H, d, J=3.5Hz), 6.83(1H, d, J=3.5Hz)

Exanpl e 62: Methyl 4-[5-(1-Azido-5,5,5-trifluoropentyl)-2-thienyl]butyrate

i I 738
%ggagggﬁ(ﬁ%ﬁ)gl'{g&%‘% <Ianl)’r?{)3§ v fgméé%{rzﬁ éha@%{é%n?ﬁf ﬂ({:B(Zl3[err );) ppm
1. 58- 1. 6hss(itH, 0)J=71516:5 6.6 7AH1 H, J¥d.5H3), 83}1(1}1, BDIEBHHA) , 2.00(2H, qgn,
J=7.5Hz), 2.07-2.16(2H nm), 2.38(2H t, J=7.5Hz), 2.85(2H t, J=7.5Hz),
3.68(3H s). 4.59(1H, t, J=7.5Hz), 6.68(1H, d, J=3.5Hz), 6.83(1H, d,
J=3.5Hz t .4- )

o e abeheia Al edi 6 6.7 Trentry s ispEUNERE  pal o

reddi sh @ﬁﬂ%\gpa&lel phR F¥B&ALEIUM v (liq) cnferr] : 2104, 1738 Mass
spectrummniz @ 363 (Merr]) NWVR spectrum [err] (CDCl[err]) ppm

1.38-1. 415{§;1dptrn)n, 1vAQiql. 6R('3H, 2H04,1.1786 1.91(2H, n), 2.00(2H, qn,
J=7. 5Hz) 2.04-2.13(2H r‘r), 2.38(2H, t, J=7.5Hz), 2.85(2H, t, J=7.5Hz),
3. 68( 3H, Mays specpp Hmbz 3:4234M) 6. 67(1H, d, J=3Hz), 6.82(1H, d, J=3H)

Exanpl e I%IR Nﬁgﬁwu%4 ‘[556&#&&?' do-7, 7, 71 tsr7| uﬂﬁli I&@pt%{lg 187 1m:e{{%4]1 tyrate

Appear ance r own R psppect rum err 738

Mass spects@m, mhy 1.73-4 02N eqh) ). 95\12/80@mecmum38(2}i egr j=7 688 $.85@b) ¢, ppm
1.32-1.49(4H, m, 1.54-1.60(2H,

34 J=7.56Hz)83.683H, 15), 4.58(%H, © J‘f@@iﬂ) enssaﬂ 88{=8-pHy), 6 3201 51k =3 5HR)M( 2H,
t, J=7.5Hz), 3.68(3H, s), 4.55(1H, t, J=7.5Hz), 6.67(1H, d, J=3.5Hz),
6.81(1H, d, J=3.5Hz) Exanple 65: Methyl 4-

Lg | é 1- bfé%ﬂﬂﬂ%;?e B MEcHy1 REBLAIAAR- 20908 ¥l6)6-Rerl il GERGhERHY. ¥ i BleRy IRRPEAL ANCE
Appearance pale brown oil
IR spectrum v (lig) cm' : 2108, 1738
Mass spectrum m/z : 435 (MY
NMR spectrum §d (CDCly) ppm : 201(2H, qn, J=7.5Hz), 2.07-2.32(TH, m),
2.38(2H, t, J=7.6Hz), 2.86(2H, t, J=7.5Hz), 3.68(3H, s), 4.69(1H, t, J=THz), 6.70(1H, 4,

Jd=3.6Hz), 6.86(1H, d, J=3.5Hz)

Example 67: Methy! 4-{5-(1-Azido-5,5,6,6,7,7,7-heptafluorcheptyl)-2-thienyl]butyrate
Appearance pale yellow oil

IR spectrum v (lig) em? : 2108, 1738

Mass spectrum m/z : 449 (M)

NMR spectrum 6 (CDCly) ppm : 1.62-1.71(1H, m), 1.74-1.83(1H, m), 1.84-
1.94(2H, m), 1.97-2.15(4H, m), 2.38(2H, t, J=7.56Hz), 2.85(2H, t, J=7.5Hz), 3.68(3H, s),
4.61(1H, t, J=7.6Hz), 6.68(1H, d, J=3.56Hz), 6.84(1H, d, J=3.5Hz)

Example 68: Methyl 4-[{5-(1-Azido-4,4,5,5,6,6,7,7, 7-nonafluoroheptyl)-2-thienyl]-
butyrate

Appearance pale brown oil

IR spectrum v (lig) em? : 2108, 1740

Mass spectrum m/z : 485 (MP
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spectrum v (liqg) cnferr] : 2104, 1740 Mass spectrum mz : 413
err]) NWVR spectrum [err] (CDO[err]) ppm 1.37-1.47(1H, m,
8-1.57(1H, m, 1.59- 1.66(1H m, 1.72-1.92(3H, m, 1.95-2.10(4H, m,
8(2H, t, J=7.5Hz), 2.85(2H, t, J=7.5Hz), 368(3H s), 4.58(1H, t,

ol e R, B b R R e

Appear ang.es(2Hpa) S=hEHW) 2086(2H) R SO USBESHY o |4, 6!9(1H”fteJ=EﬂHz) 620081, 4,1738
Mass spectrum mz : 435 I\/[err]) NVR spectrum [err] (CDCl[err])
ppm : =0IH2H6.860.H. 3=9=BBkr) 2.07-2.32(7H, n), 2.38(2H, t, J=7.5Hz),
2.86(2H, t, J=7.5Hz), 3.68(3H, s), 4.69(1H, t, J=7Hz), 6.70(1H, d,
J=3.5H1z), 6.86(1H, d, J=3.5Hz) Exanpl e 67: Met hyl

4-[5- (1-4¢j 5 T iEe | LB

Appear ance 8?9614% 104,w[%0(|i M&)&Réfg g:e@g%brqn%y,lﬁg ﬁ%?ﬁ{:wn![ﬂé%w‘%ﬁﬁe& 1738
Mass spedppdaiance Nipale red4dd (I\/[err]) NVR spectrum [err] (CDCl[err])
ppm 1.62-1.71(1H, m, 1.74-1.83(1H, ? 1.84- 1.94(2H, m, 1.97-2.15(4H,
M, 2.3gmectruny=7v5(he) cm'gs( P04, 1¥38 5Hz), 3.68(3H, s), 4. 61(1H t,
J=7. 5Hz) 6.68 84(1H, d, J=3.5Hz) Exanpl e 68: Met hyl
4- [5-(1- 3&? %}’Sgt}fHHIS @926 g%)fmi?nonafl uoroheptyl) 2-thienyl] - butyrate
Appear anQR(R sft&npPr own (@Dbls) ! Ffﬁlpectr.usm.m,\a, (rks.@}xzp, NL&d(i b, 42398 511%y 40
Mass spectrumm z : 5 (Me

35 1.27-1N9RL. éHemI) rlum 1. 53(1}[ an); L. 54¢ 108D [56F, m))) 1. 6611n73(1H m), I27019263H,qn,

3 g % 00 Gopmd—ksIThL a2 D 2 S S, begbiggh i S 505

J=3. 5Hz) 3 68(3H, s), 4.56-4.59(1H, m), 6.67(1H, d, J=3.5Hz), 6.82(1H, d, J=3.5Hz)

| R
(M
1.4
2.3
J=7

Example 70: Methyl 4-[5-(1-Azido-5,6,6,6-tetrafluoro-5-trifluoromethylhexyl)-2-thienyl]-
butyrate

Appearance pale yellow oil

IR spectrum v (liQ) ecm? : 2104, 1740

Mass spectrum m/z : 449 (M)

NMR spectrum d (CDCly) ppm : 1.58-1.67(1H, m), 1.70-1.93(3H, m), 2.00(2H, qn,
J=7.5Hz), 2.05-2.14(2H, m), 2.38(2H, t, J=7.5Hz), 2.85(2H, t, J=7.5Hz), 3.68(3H, s),
4.59-4.62(1H, m), 6.68(1H, d, J=3Hz), 6.83(1H, d, J=3Hz)

Example 71: Methyl 4-[5-(1-Azido-4,4,5,5,6,7,7,7-octafluoro-6-trifluoromethylheptyl)-2-
thienyllbutyrate

Appearance pale yellow oil

IR spectrum v (lig) cm? : 2108, 1738

Mass spectrum m/z : 535 (M)

NMR spectrum 6 (CDCly) ppm : 2.01(2H, gn, J=7.5Hz), 2.07-2.35(4H, m),
2.38(2H, t, J=7.5Hz), 2.86(2H, t, J=7.56Hz), 3.68(3H, s), 4.68(1H, t, J=7Hz), 6.70(1H, d,
J=3.6Hz), 6.86(1H, d, J=3.5Hz)

Example 72: Methyl 4-[5-(1-Azido-6-fluorchexyl)-2-thienyl]butyrate
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Exanmpl e 69: Met hyl

4-[5-(1-Azido-6,6,6-trifluoro-5-nethyl hexyl)-2-thienyl]butyrate Appearance
pale red oil IR spectrum v (liqg) cnferr] : 2104, 1738 Mass spectrum
mz : 377 (Merr]) NWMR spectrum [err] (CDCl[err]) ppm : 1.08(1.5H, d,

J=6. 5Hz 5 5Hz), 1.27-1.39(1.5H, n), 1.41-1.53(1H n),
1.54-1. Zﬁ'{oagﬁum gale%ég%fq%( 1?4 . 1.76- 1(92(2H m)rr), 2.00(2H,( qn, "

J=7. 5Hz)IR $hebifuih 21(/1('th)ka 2, 38112)I4i,, t173§=7. 5Hz), 2.85(2H, t, J=7.5Hz),
3.68(3H, s), 4.56-4.59 , 6.67(1H, d, J=3.5Hz), 6.82(1H d, J=3.5Hz)
Exanpl e M@ss ssetiym 4-m 5 (13 7 (M)

- Azi do- 6-tetraf -trifluor yI t rate
Appear aﬁlg@m% ghram o o@érg(in ?Wspe&?&eﬁg 4%"%51 8% t:“Jrjr{‘g{f 2091%3 M 740
Mass Speféﬁm)ﬂé.é&lz}#‘é,Q]:(M}?@ 284 2%#@%}4 )UérB8(3HB§I 121]43(2‘%'1'3% 7£EHBPm :
1.58-1.67(1iH, 'm, 1.70-1.93(3H n% 00( 2H, 14( 2H,
m, 2.33.86{(1H §, M@lz(}.ﬁ@&ﬂ( Z#BHz) 6,$2(71}5|dz)1 3Hz)68(3H s) 4 59-4. 62( 1H,
m, 6.68(1H, d, J=3Hz), 6.83(1H, d, J=3Hz) Exanpl e 71: Met hyl
4-[5-(1-Azido-4,4,5,5,6,7,7,7-octafluoro-6-trifluoronethyl heptyl) - 2-

kot S, OOy D85 Y L ok R Bt (110
[err] (CDA 3) ToRPHBlution f GId72E of qubthg}FZ [2kB 5 ,6,626-Bén {13k HhyMoxyhekyBB( 2H,
t, J=7.5Hz), 2.86(2H, t, J=7.5Hz), 3.68(3H, s), 4.68(1H t, J=7THz

6. 70( 1H, pltenyllbtt@r&elz)l 25611186( mlelthsdenaldﬁoﬁdﬂ )2.05 @k afrphienylxhlovidenyhs added,

?316[ 5-(1- an(f 9t%56 f\{;/%%é@&?n% %B(Frg:kgrrr]l FJatgH;eytror 18 minutes and then at 40°C for 1
hour. The reaction solvent was removed under reduced pressure, and the residue
obtained was added with 25 ml of N,N-dimethylformamide and 2.81 g of sodium azide,
and the mixture was stirred at 60°C for 3 hours. The reaction mixture was diluted with
water and extracted with diethyl ether. The ether layer was washed with water, dried,
and then the solvent was removed to obtain 8.21 g of pale yellow oil.

IR spectrum v (lig) cm! : 2104, 1738

Mass spectrum m/z : 393 (M")

NMR spectrum 6 (CDCly) ppm : 1.55-1.62(1H, m), 1.70-1.92(3H, m), 1.94-
2.10(4H, m), 2.34(2H, t, J=7.5Hz), 2.66(2H, t, J=7.56Hz), 3.67(3H, s), 4.42(1H, dd, J=8,

6Hz), 7.21(4H,s)

The compounds of Example 74 through 83 were obtained in the same manner as

described in Example 73.

Example 74: Methyl 5-[4-(1-Azido-5,5,6,6,6-pentafluorohexyl)phenyl]jvalerate
Appearance pale yellow oil

IR spectrum v (lig) cm?! : 2104, 1738

NMR spectrum & (CDCl;) ppm : 1.54-1.93(8H, m), 1.98-2.09(2H, m), 2.34(2H, t,
J=7.5Hz), 2.64(2H, t, J=7.5Hz), 3.67(3H, s), 4.42(1H, dd, J=8, 5.5Hz), 7.20(4H, s)

Example 75: Methyl 4-[4-(1-Azido-6,6,6-trifluorohexyl)phenyl]butyrate

37



| R spectrum v (liqg) cnferr] : 2104, 1738 Mass spectrummz : 327
(Merr]) NWMR spectrum [err] (CDCl[err]) ppm : 1.39-1.53(4H m,
1.64-1.91(4H, m, 2.00(2H, gn, J=7.5Hz), 2.38(2H, t, J=7.5Hz), 2.84(2H, t,
J=7.5Hz), 3.68(3H, s), 4.43(2H, dt, J=47, 6Hz), 4.56(1H, t, J=7.5Hz),

6.67(1H, =3Hz), 6. 1H., d, J=3Hz) Exanple 73: Methyl 4- [4-(1
- Azi do- 5‘,‘@‘388?%‘}"8- pé’ﬁ&afeﬁugrl-&é exyl ) phenyl ] butyrate To a solution

of 7.97 m gfectmiy! v4(1£%§- 5,6, H08- pansaf | uor o- 1- hydr oxyhexyl ) -
phenyl ] butyrate in 25 of methylene chloride, 2.05 m of thionyl chloride
was addedMR spedtram r ré n¢Chials) cepmi nudBlat.39@hmehpdlf2(t e, mpl. ST2ZHG anut es

and then_at_4QC for 1 our.. 1;32)? reactiqn _sal vent t\fvas emyved un(%le_{ reduced
pr essur = aMd2h A Or e éTdtHe ™obt |%§H1§3a§n ad AR Th ?7351%)’ ¢f00-2.10@2H, m),

N, N- di e Tee] a : odi } ngd {1 Jy X

stirred éa? X%%%E’W %gﬂogrggélﬁﬁe%géa}é?l gr?b’@}g?&?‘gﬁ%g giﬁ%&? )V\;I}tg g@}l\{\\/\g)tser

and extracted with diethyl ether. The ether |ayer was washed with water,
dried, and then the solvent was renoved to obtain 8.21 ﬁ of pale yellow

oi | . | R Byaseplediti Methyl 4-ide(l-Azidee6.6]7,7, 7peotmiluprdptinhengheatyratn - i z

393 NVR t . coal . 1.55-1.62(1H, ),
1. 70%@8&1&%&?3%",5%3&43-5"%2’.01})%2{4,”rr),( 2.35?5{4],)t,p§r:n7.5Hz), 2.66((2H, tfﬁ

J=7. SHZ) 1R bt ) g/mf}- 44(1H gy ISFgg 6Hz), 7.21(4H s) The

conpounds of Exanple 74 through 83 were obtained in the sane manner as
descri beMasssiextrmpl e mM& : HFAMhe 74: Methyl 5- [4-(1

-Azi do-5,5.6, 6, 6- fl | h | | | [ 1

o T R SRR ispEIm v p PGl ek 3104 L A58 m AR G, By O
CDdl ; ) 9 . ) . 1L

(o ohg) L oheRRE, 1.7p- R T, Pegciny, My 3-8 68, £9GHE Y oy ot

7. 20( 4H, 2.88(2H, Exdmpiidz)/ 3.6 70881, Ry [4. (1 H4t, JE7Hz), d2(R4 8, s)

6-trifluorohexyl)phenyl]butyrate
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Example 77: Methyl 4-[4-(1-Azido-4,4,5,5,6,6,6-heptafluorchexyl)phenyl]butyrate
Appearance pale brown oil

IR spectrum v (lig) cm?* : 2108, 1740

NMR spectrum & (CDCl;) ppm : 1.94-2.14(5H, m), 2.15-2.28(1H, m), 2.34(2H, t,
J=7.6Hz), 2.67(2H, t, J=7.6Hz), 3.67(3H, s), 4.48-4.51(1H, m), 7.23(4H, s)

Example 78: Methyl 4-[4-(1-Azido-5,5,6,6,7,7,7-heptafluoroheptyl)phenyl]butyrate
Appearance pale yellow oil

IR spectrum v (lig) em! : 2108, 1740

NMR spectrum & (CDCly) ppm : 1.56-1.65(1H, m), 1.70-1.92(3H, m), 1.97(2H, qn,
J=7.6Hz), 2.00-2.18(2H, m), 2.34(2H, t, J=7.5Hz), 2.66(2H, t, J=7.6Hz), 3.67(3H, s),
4.42(1H, dd, J=8, 6Hz), 7.21(4H, s)

Example 79: Methyl 4-[4-(1-Azido-4,4,5,5,6,6,7,7, 7-nonafluorcheptyl)phenyljbutyrate
Appearance colorless oil

IR spectrum v (lig) cm? : 2108, 1740

NMR spectrum ¢ (CDCly) ppm : 1.92-2.12(5H, m), 2.17-2.23(1H, m), 2.34(2H, t,
J=7.5Hz), 2.67(2H, t, J=7.5Hz), 3.67(3H, s), 4.48-4.51(1H, m), 7.23(4H,s)
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Appear ance pale yellow oil IR spectrum v (liq) cnferr] : 2104, 1738
NVR spectrum [err] (CDCl[err]) [err] : 1.30-1.39(1H, m, 1.44-1.52(1H,
m, 1.57(2H, gn, J=7.5Hz), 1.70-1.77(1H, m, 1.80-1.87(1H m, 1.96(2H q,
J=7.5Hz), 2.00-2.10(2H, m, 2.34(2H, t, J=7.5Hz), 2.66(2H, t, J=7.5Hz),
3.67(3H, s), 4.77(1H, t, J=7.5Hz), 7.20(4H, s) Exanmpl e 76: Met hyl
4-[4-(1-Azido-6,6,7,7, 7-pent af | uorohept yl ) phenyl | butyrate Appearance

pal e yel Eouhsle!80: MBtISAEC4L WA zido-8,6(8-iriludz 6Bl REthlylhexy) g1 bulytdte Mass
spectrumm z : 407 (Merr]) NWVR spectrum [err] (CDO[err]) ppm
1. 31- 1. 40ppedrange, PalpayedloBagil H, , 1.57- 1.63(2H, m, 1.72-1.79(1H m,

m
1.81-1.89( 1H, . 1,93-2. 05(AH, 2.34(2H, t, J=7.5Hz), 2.66(2H, t,
J=7.5Hz)", %".eé"’/f(r%H E)al‘ﬁ. §§’Ef11H ﬁ”‘bzﬂi’g&, 7.20(4H, s) ) Exanpl(e 77: Met hyl
4- [ 4-(1xfai do: 5, ~h fl. henyt b
paIEa bﬁol\gnﬁﬂ%%{}e&fénspa?( r(’{t?rr(gl ) el@;r?l |3;)1r§:mnf ')e%qlr’ )(P:ﬁg%iozg’, &Ih)i”i%t())ﬁ’ I(\ilAl\/%Qgg%%tn ?ﬁm

[err] (CDEk{1e35(] SHpM 1.39-1.454112, thi (1550- 1.59(0. 55, 11y, 2. @B ( B6(3HIm), 29844 Hyn, t ,
J=7.5Hz), 2.67(2H U, J=7.5tz), 3.67(3H s), 4.48-4.51(1H m, 7.23(4H )
Exanpl e 97750k 18,04-316(1H, m), 2.34@H, t, J=7.5Hz), 2.66(2H, t, J=7.5Hz), 3.67GH, s),

[ 4- (1- Az dp-,5 , 8, 7 ~hept af | uor oheptyl ) phenyl | butyrate Appearance

pal e yel +.g€\740<¥1?1}§,| Iﬁ)’s'rp%()égﬁuﬁm v (liq) cnferr] : 2108, 1740 NMR spectrum
[err] (CDCl[err]) ppm : 1.56-1.65(1H, m, 1.70-1.92(3H m, 1.97(2H, qn,
J=7.5Hz), 2.00-2.18(2H, m, 2.34(2H, t, J=7.5Hz), 2.66(2H, t, J=7.5Hz),

3. 67( 3H, EzympleB14Methy] 4 (13AB0-61670,6- tatr 21 ot bt 5-wifluoréir ethyllexyOphdvibily|  4-
[4-(1-Azjdo-4.4,5,5,6,6,7,7, 7-nonaf |l uor oheptyl ) phenyl ] butyrate Appearance
col or | esRutgrate | R spectrum v (lig) cnferr]' : 2108, 1740 NMR spectrum

[err] ( ] B velionlo@2- 2- 12(5H, m), 2.17-2.23(1H, ), 2.34(2H, t,
J=7. 5Hz)3,?%. géi'éze)H Iq’?‘ %e:?’.“éﬁz), 3.67(3H, s), 4.48-4.51(1H., 1), 7.23(4H,s)
38 IR spectrum v (ligg em! : 2104, 1740
NMR spectrum 6 (CDCly) ppm : 1.52-1.64(1H, m), 1.67-1.80(2H, m), 1.81-
1.90(1H, m), 1.96(2H, gn, J=7.5Hz), 2.02-2.13(2H, m), 2.34(2H, t, J=7.5Hz), 2.65(2H, t,

J=7.5Hz), 3.67(3H, s), 4.42(1H, dd, J=8, 5.5Hz), 7.21(4H, s)

Example 82: Methyl 4-[4-(1-Azido-4,4,5,5,6,7,7,7-octafluoro-6-trifluoromethylbeptyl)-
phenyljbutyrate

Appearance pale yellow oil

IR spectrum v (liQ) cm! : 2104, 1740

NMR spectrum § (CDCly) ppm : 1.92-2.14(5H, m), 2.18-2.24(1H, m), 2.34(2H, t,
J=7.5Hz), 2.67(2H, t, J=7.6Hz), 3.67(3H, s), 4.48-4.51(1H, m), 7.23(4H, s)

Example 83: Methyl 4-[4-(1-Azido-6-fluorchexyl)phenyllbutyrate

Appearance pale yellow oil

IR spectrum v (ligg cm? : 2100, 1738

NMR spectrum d (CDCly) ppm : 1.28-1.37(1H, m), 1.40-1.46(3H, m), 1.62-
1.76(3H, m), 1.80-1.90(1H, m), 1.96(2H, qn, J=7.5Hz), 2.34(2H, t, J=7.5Hz), 2.66(2H, t,
J=7.5Hz), 3.67(3H, s), 4.38(1H, t, J=THz), 4.42(2H, dt, J=47.5, 6Hz), 7.19(2H, 4,
J=8.6Hz), 7.21(2H, d, J=8.5Hz)
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Exanpl e 80: Met hyl

4-[4-(1-Azido-6,6,6-trifluoro-5-nethyl hexyl)phenyl ] butyrate Appearance
pale yellow oil IR spectrum v (liqg) cnferr : 2104, 1740 NWMR spectrum
[err] (CDCl[err]) ppm 1.06(1.5H, d, J=7Hz), 1.07(1.5H, d, J7Hz

),
1.22-1. H, , 86( 3H, ,
1 96(2H3é’%fﬂ"El 4%%139[5]‘63“&“86?%6 %?enqﬂﬁg i)?f‘ﬁﬂz tHleyyiipf ”‘]tﬁ 653(2H m%
J=7.5Hz), 3.67(3H sshtion%btr 14 g4I hbkhyD4- *57(129&«{’#5 5@661)@5%060}&3@1)1@ hyl
4- [4-(1 -Azido-5,6,6,6-tetrafluoro-5-trifl uoronethyl hexyl)phenyl]
but yr at ethleﬂqy[b]rbatsacatnem 9Paht of ey awrahi'dmfxﬁaspéﬁﬁrgmf tnphelwlphr)Sphn{eewa]s ;

2104, 1740 NI\/R s ectrum 64( 1H,
1 67 1. gtldefy apg ¢ “Bift“fef”éo‘itmrﬁé] (5010%‘ kll}ouanpﬁPV Zérﬁz 1°§ eQWf?(zH

J= é 5 %d t[}’tgei((zjﬁﬁ )mlxglggsa(n%{inrgrélg \#)%5[7 %%ed%t(%(@%r fé h01f'rs429\1‘t!é|r dd,

[ 4- ( 1- AzZitdQedctibnSsobset %az r&nmﬂafddupmxﬁed ptésbmrﬂfmremlhae@byhmlfled with
phenyl ] but yrat e %ear ance pale yellow oil IR spectrum v (1iq)
cnierr] dildtedwdrachimic agiRand mhmhwnh diethy] efleCl The ngijliqymmeous layer was

1.92-2. 14(5H, 8- 2 24 7(2H,
J=7. 5Hz)mg’§e e%@%e %h DgRguR %af@we rﬁ“ﬁ(‘*?“%% Mlté\)dlethziswre i ewgfhw
4-[4-( 1-1%§b,dwa§wfa Rﬁ P *21‘%[2-)&' LP&'HYJrﬁfh% sofRAE HadReBovedd! (ﬁ)téﬁ‘ﬁlﬂ POl |

| R spectrium v (11 q err] : NVR spectrum [err]

(CDA [ ersflpale paltow oil.. 28 1. 37(1H m) 1 40 1 46(3H, m), 1.62- 1.76(3H m,
1. 80- 1. 99 |H m, 1.96(2H, qn, J=7.5Hz), 2.34(2H t, J=7.5Hz), 2.66(2H, t,
J=7. 5Hz) IR estruay &) Qg 3gy'1H, 33843=AB$, 4. 42(2H, dt, J=47.5, 6Hz),

:7))919(2H Mgl’ss specé-u%ﬁz)m/z7 .215’72&]_&M‘Sj J=8. 5Hz)
NMR spectrum ¢ (CDCly) ppm : 1.48-1.64(3H, m), 1.67-1.72(1H, m), 1.77(2H, qn,

J=7.6Hz), 1.96-2.08(4H, m), 2.37(2H, t, J=7.6Hz), 2.82(2H, t, J=7.56Hz), 3.68(3H, s),
4.11(1H, t, J=6.6Hz), 6.61(1H, d, J=3.5Hz), 6.70(1H, d, J=3.5Hz)

The compounds of Example 85 through 107 were obtained in the same manner

as described in Example 84.

Example 85: Methyl 5-[5-(1-Amino-5,5,6,6,6-pentafluorchexyl)-2-thienyl]valerate
Appearance colorless oil

IR spectrum v (liQ) cm? : 3384, 1738

NMR spectrum & (CDCl;) ppm : 1.564-1.75(8H, m), 1.76(2H, qn, J=7Hz), 1.97-
2.08(2H, m), 2.34(2H, t, J=7.5Hz), 2.79(2H, t, J=6.5Hz), 3.67(3H, s), 4.11(1H, t, J=6.5Hz),
6.60(1H, d, J=3.5Hz), 6.69(1H, d, J=3.5Hz)

Example 86: Methyl 4-[5-(1-Amino-5,5,5-trifluoropentyl)-2-thienyl]butyrate

Appearance pale yellow oil

IR spectrum v (lig) em* : 3384, 1738

Mass spectrum mJ/z : 323 (MY

NMR spectrum & (CDCl;) ppm : 1.48-1.70(4H, m), 1.74-1.78(2H, m), 1.99(2H, qn,
J=7.6Hz), 2.04-2.13(2H, m), 2.37(2H, t, J=7.5Hz), 2.82(2H, t, J=7.56Hz), 3.67(3H, s),
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Exanpl e 84: Met hyl

4-[5-(1- Am no-5, 5. 6, 6, 6- pent af | uor ohexyl ) - 2-t hi enyI ] butyrate To a
solution of 9.12 g of methyl 4-[5-(1-azido-5,5,6,6,6-pentafluorohexyl)-2-
thienyl]butyrate in 90 m of dry tetrahydrofuran, 7 76 g of

tripheny, 4 a0 r irred at 50[err]C for
1 hour. Al‘ﬁé‘gﬁpgoy% Wo?%vxg?grd \%agsiléfIQ (?rgdqqlg (?hjé%fﬁgg%tl on m xture and
stirring was continued at 50[err]C for 16 hours. After the reaction

sol vent was renoved under reduced pressure, the residue was acidified with
di | ut e hwaroplel 83 Metkdiddioa0 A minotiet Sviicfhotihex W) 12- thignyllbutirateaci di ¢ aqueous
| ayer g made al kal i n lV\At pot assi um carbonate and extracted with

di et hyl 2PHéF21fhe PAIHET M Yyer was washed with water, dried, and then the
sol vent R gy Wedvt gu?bt@dﬂ 5.94849 1@fgpale yellow oil. IR spectrum v
(liq) cnerr]" : 3384 738 Mass spectrummz : 373 (Merr]) NVR spectrum
[err (a[sesp’ek)ruppmmlz 1. 4337](1\6’4(3H m, 1.67- 1 72(1H m, 1.77(2H, qgn,
J=7. 5Hz) 2. 08(4H, rr]i_) J=7.5Hz H§2H t, J=7.5Hz),

3. 68(3H, NM spe&tlmr( 1HS {CDELy. smzl) Gléa(lﬂﬁ@f& mb%% (4t mp A FR(2HY d,

Lhe. onmITLiHE, LoaCHC o TROAER 203 uRM tno0 BURE O S Rt £o¢ 17
[5-(1- Arwﬂpsﬁzﬁa%@}ﬁ spem@(ﬁhuerm%ylés@mhaq%m\xaé gs@tie 4, ApIeAr ance

colorless oil IR spectrum v (liqg) cnferr] : 3384, 1738 NWVR spectrum
[er (CDCl[err]) ppm : 1. 54 1.75(8H, m, 1.76(2H, gn, J=7Hz), 1.97-

2. 08( 2H, J=7. 5Hz) 3.67(3H, s),

4.11( 1H, E{‘szﬁéesaﬂs%y‘ 46[566(‘?3!!11“%7 7?—"é%ﬂi?hepéylké(tkﬁnyébuﬁyl%te5Hz) Exanpl e
86: Meth 5,5-trifluoropentyl)-2-thienyl]butyrate
Appear an)(,:qé Aaral[) e(;péléﬁ&@\kfb& lI R spectrum Iov (?/i )q) cn err{ ] 33)8/.4, 1738

Mass spemspmm‘nz :v32(31)(l‘¢{ne’rri)3m Sy¥dot rum [err] (CDCl[err]) ppm

1.48-1.70(4H, m, 1.74-1.78 1 99(2H qn, J=7.5Hz), 2.04-2.13(2H,
), 2.37MRES spectrpay. spygy 5812@\@4 J=7.5Hz), 3.67(3H, s),
40 NMR spectrum & (CDCl) ppm : 1.31-143H, m), 1.52-1.61(4H, m), 1.68-

1.72(2H, m), 1.96-2.09(4H, m), 2.37(2H, t, J=7.6Hz), 2.82(2H, t, J=7.5Hz), 3.67(3H, s),
4.07(1H, t, J=6.6Hz), 6.60(1H, d, J=3.5Hz), 6.68(1H, d, J=3.5Hz)

Example 89: Methyl 4-[56-(1-Amino-6,6,7,7,7-pentafluoroheptyl)-2-thienyl]butyrate
Appearance pale orange oil

IR spectrum v (lig) cm? : 3420, 1738

Mass spectrum m/z : 387 (MY

NMR spectrum & (CDCly) ppm : 1.32-1.50(2H, m), 1.52-1.67(4H, m), 1.73(2H, q,
J=7.5Hz), 1.94-2.06(4H, m), 2.37(2H, t, J=7.5Hz), 2.82(2H, t, J=7.5Hz), 3.68(3H, s),
4.09(1H, t, J=7Hz), 6.61(1H, d, J=3Hz), 6.69(1H, d, J=3Hz)

Example 90: Methyl 4-[5-(1-Amino-4,4,5,5,6,6,6-heptafluorohexyl)-2-thienyl]butyrate
Appearance pale yellow oil

IR spectrum v (lig) cm! : 3392, 1738

Mass spectrum m/z : 409 (M")

NMR spectrum d (CDCly) ppm : 1.55(2H, s), 1.94-2.28(6H, m), 2.37(2H, t,
J=7.6Hz), 2.83(2H, t, J=7.6Hz), 3.68(3H, s), 4.15(1H, t, J=THz), 6.63(1H, d, J=3.56Hz),
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4.09(1H, t, J=6.5Hz), 6.61(1H, d, J=3.5Hz), 6.69(1H, d, J=3.5Hz) Exanpl e
87: Methyl 4-[5-(1-Am no-6,6,6-trifluorohexyl)-2-thienyl]butyrate

Appear ance pale yellow oil IR spectrum v (lig) cnferr] : 3384, 1738
Mass spectrum mz : 337 (Merr]) NWMR spectrum [err] (CDCl[err]) ppm
. 1.32- 9-1.60(4H, m), 1.72(2H, q, J=7.5Hz), 1.98(2H, qn,
J=7. SFE)G‘}g((lggdZH%L%?% , 2.37(2H, t, J=7.5Hz), 2.82(2H, t, J=7.5Hz),
3.67(3H, s), 4.08(1H, t, J=7Hz), 6.60(1H, d, J=3Hz), 6.68(1H, d, J=3Hz)
Exanpl e 88: Methyl 4-[ 5-(1

- Ami no 7E¥amplter31f Methyd Helst (Lt Aminot b b &6y T, T Fcheptafl worohgnipb2atheanyllbptiratey el | ow
oi | ectrum M#ﬂ(&) ' . 3384, 1740 WMass spectrum mz : 351
(I\/[err]) 1f\‘ﬂﬂ!‘?a’écﬁect ello OlFerr] (CDCl [err]) ppm: 1.31-1.43(4H m,
1.52-1. 61 i 1 6@1(1) JcnyQ(2|—Q33gﬂg, 1#386-2. 09(4H, m, 2.37(2H, t,
J=7.5Hz), 2.82(2H, J=7.5Hz), 3.67(3H, s), 4.07(1H t, J=6.5Hz),

6. 60( 1H, NMR dpeatx‘iﬂz) dG((ﬂBCIL}-l ppim  1=3L.5342 6 7(3Hna)pi68- 188N (3 Wk hyI.9942H, qn,

[ 5-(1- Ami no-6, 6, 7,7, 7-pentafl uoroheptyl)-2-thieny Ié’but rate ear ance
bal & or a¥gesEy 243l ram 23T & G eHRY 2]82(2 aR0)~T at5e 3 AR, S,

t CDdl :
PSSt Uyl 4 sl 80, {MLBELY S MRS IERANTY =g isl (00 Lerr)) o,
n, 2.37(2H t, J=7.5Hz), 2.82(2H, t, J=7.5Hz), 3.68(3H s), 4.09(1H, t,
J=7Hz), 6.61(1H, d, J=3Hz), 6.69(1H, d, J=3Hz) Exanple 90: Methyl 4-

[ 5- ( 1- AnErample25 Methylel- B-Helnafo-4d:50h@.8y7 7, 7-donafl eorphdisub a2 thtienylJAppear ance
pal e yelni)ow oil IR spectrum v (liq) cnferr] : 3392, 1738 Mass

spect runP™ ez : 409 (Merr]) NMR spectrum [err] (CDC[err) ppm :
1.55(2H, 5 28066 ;). 2.37(2H, t, J=7.5Hz), 2.83(2H t, J=7.5Hz),
3. 68( 3H, @ea’%“w( bt n7Hz) 6.63(1H d, J=3.5Hz),

41 IR spectrum v (hq) cm! : 3380, 1738

Mass spectrum m/z : 459 (MY

NMR spectrum d (CDCly) ppm : 1.99(2H, qn, J=7.5Hz), 2.02-2.27(6H, m),
2.37(2H, t, J=7.6Hz), 2.82(2H, t, J=7.5Hz), 3.67(3H, s), 4.21-4.27(1H, m), 6.64(1H, d,
J=3.5Hz), 6.79(1H, d, J=3.5Hz)

Example 93: Methyl 4-[5-(1-Amino-6,6,6-trifluoro-5-methylhexyl)-2-thienyl]butyrate
Appearance pale red oil

IR spectrum v (lig) cm! : 3384, 1738

Mass spectrum  m/z : 351 (M%)

NMR spectrum d (CDClg) ppm : 1.06(1.5H, d, J=7Hz), 1.07(1.5H, d, J=7Hz),
1.22-1.77(8H, m), 1.98(2H, qn, J=7.5Hz), 2.04-2.17(1H, m), 2.37(2H, t, J=7.6Hz), 2.82(2H,
t, J=7.56Hz), 3.67(3H, s), 4.09(1H, t, J=6Hz), 6.61(1H, d, J=3.5Hz), 6.69(1H, d, J=3.6Hz)

Example 94: Methyl 4-[5-(1-Amino-5,6,6,6-tetrafluoro-5-trifluoromethylhexyl)-2-
thienyl]butyrate

Appearance pale yellow oil

IR spectrum v (lig) em? : 3384, 1738

Mass spectrum m/z : 423 (MY)

NMR spectrum 6 (CDCl;) ppm : 1.74-1.86(6H, m), 1.98(2H, qn, J=7.5Hz), 2.02-
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6. 71(1H, d, J=3.5Hz) Exanpl e 91: Met hyl

4-[5-(1-Am no-5,5,6,6, 7,7, 7- hept af | uor oheptyl )-2-thienyl ] butyrate

Appear ance pal e yeI low oi | | R spectrum v (1iq) cr‘r{ err] : 3388, 1738
NI\/R spectrum [err] (CDCl[err]) ppm : 1.53-1.67(3H, , 1.68-1.80(3H,

2 Bo( 2t ﬁizﬁ‘qfiﬂﬁéﬁﬁ%’*{?ﬁﬁ%éﬁ(ﬁ?ﬂ{ﬁ’ﬂze%ﬁ%ﬁg‘n{‘ 12 R

J=3. 5Hz)6.6 f1HAQ Q13,5 z)) 6 J06IHE )d, J=Examapl e 92: Methyl 4-
[5-(1-Am no-4,4,5,5,6,6,7,7, 7-nonaf | uoroheptyl)-2-thienyl] - butyrate
Appear ance pale brown oil [|R spectrum v (liqg) cnferr] : 3380, 1738

Mass spegctru 4 ( r pct rr r])
b 1 e SfMets} 4Bk bl 5.5 B ey uozoéﬂéﬁtm%e@w%gbﬁz

2. 82(2H2;hle,;ﬁgm§¥%)t 3.67(3H, s), 4.21-4, 27(1H m, 6.64(1H d, J=3.5Hz),
6. 79( 1H, Exanmpl e 93: Met hyl

4-[ 5- ( 1- Ayppeadaret, Eie]bﬂeésl@ibro 5- et hyI hexyl )-2-thienyl]butyrate Appearance
pal e red 0|I | R spectrum v (i % nLerr] : 3384, 1738 Mass spectrum
mz : mp@m) Vl\ﬁ\',qa)sﬁ@ctrun%% [rB% (CDCl[err]) ppm : 1.06(1.5H, d,
J=THz), 1. 22-1.77(8H, m, 1.98(2H, qn, J=7.5Hz),

2. 04-2. 1“]951 peg r““’z é?’(lzzHHZ%OS(ﬁ”l’i 5Hz), 2.82(2H, t, J=7.5Hz), 3.67(3H s),

4. 09( 1H NMR ép&irlzam 6.8 4CHt1)d, pphir3.:5Hzh6(2H; ®961H. 922,308, Sdhty) 2.37@xRNP| €
94: Methyl 4- [5-(]-Amno-5,6,6,6-tetrafluoro-5-trifluoronethyl hexyl)-2-
t hi enyl |t 3Hat 8.83Ibetardaiddiz), pEVSH el 606AH, t, UR6.§Pebt6.6201H, dy JEBHg)

cnjerr] 67%(?flg-l4d (}=73?i§z) Mass spectrum mz : 423 (Merr])

Example 96: Methyl 4-[5-(1-Amino-6-fluorohexyl)-2-thienyl]lbutyrate

Appearance pale yellow oil

IR spectrum v (liQ) cm? : 3384, 1738

Mass spectrum mfz : 301 (M9

NMR spectrum & (CDCly) ppm : 1.28-1.46(4H, m), 1.59(2H,s), 1.63-1.75(4H, m),
1.98(2H, qn, J=7.5Hz), 2.37(2H, t, J=7.5Hz), 2.82(2H, t, J=7.5Hz), 3.67(3H, s), 4.08(1H, t,
J=6.5Hz), 4.42(2H, dt, J=47.5, 6Hz), 6.60(1H, d, J=3.56Hz), 6.69(1H, d, J=3.6Hz)

Example 97: Methyl 4-[4-(1-Amino-5,5,6,6,6-pentafluorohexyl)phenyl]butyrate
Appearance pale yellow oil

IR spectrum v (ligg em* : 3384, 1738

NMR spectrum 0 (CDCl;) ppm : 1.43-1.77(6H, m), 1.92-2.03(4H, m), 2.33(2H, t,
J=7.5Hz), 2.64(2H, t, J=7.5Hz), 3.67(3H, s), 3.87(1H, t, J=7THz), 7.15(2H, d, J=8.5Hz),
7.21(2H, d, J=8.5Hz)

Example 98: Methyl 5-[4-(1-Amino-5,5,6,6,6-pentafluorohexyl)phenyljvalerate
Appearance pale yellow oil

IR spectrum v (lig) cm! : 3384, 1740

NMR spectrum & (CDClg) ppm : 1.43-1.77(10H, m), 1.95-2.05(2H, m), 2.34(2H, t,
J=7Hz), 2.62(2H, t, J=7Hz), 3.66(3H, s), 3.87(1H, t, J=6.6Hz), 7.14(2H, d, J=8Hz),
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NVR spectrum [err] (CDCl[err]) ppm : 1.74-1.86(6H, m, 1.98(2H, gn,
J=7.5Hz), 2.02- 42

2.12(2H, m, 2.37(2H, t, J=7.5Hz), 2.82(2H, t, J=7.5Hz), 3.67(3H, s),
4.12(1H, t, J=6.5Hz), 6.61(1H, d, J=3.5Hz), 6.70(1H, d, J=3.5Hz) Exanpl e
95: Met -

[ 5-(1- Anh»?'%%ﬂil ﬂ%sg{zg 7,7, 7-octafluoro-6-trifluoronethyl heptyl)-

2-t hi enyI ] butyrate Appearance colorless oil IR spectrum v (1iq)

err] 3388, 1738 Mass spectrummz : 509 (Merr]) NWMR spectrum

r] (CEJ@IIEI@!E@P)MSF}FMM [41(15\3(uznpr6 Gedyifluoropexl)iepghbutyyate2. 37(2H, t,

5Hz) 83(2 1 11 gﬂ_I—g) 3.67(3H, s), 4. 15(1H t, J=6.5Hz), 6.62(1H,
=3 I’peaéa"f’f(lll%a ecP’e lgw-Ai Exanpl e 96: Met hyl

- (1-ddeeedfud | Ugr gh)?xy:]m)x-Z tgysgnyllhggltyr ate Appearance pale yellow

| R spectrum (Tiq) cnferr] 3384, 1738 WMass spectrum mz
(M eNMR spédl\zﬁlmpecﬁrmﬁDCb)[arpn} (CDDEEldrm]()prnm 1.3T128¢1H,460AH,46A) ,
9(2 % 63-1.75(4 t, J=7.5Hz),
2(2H,1-

(6B PSP, (ST, 2 AOBIBGRL ). 2.8 s o= ST Rl

\'3/9:1%3/;5 ﬁ%{_’l?ﬁgzwosz%%5{513165?1%%-&36?3%(?}!},] Xy_\%&ﬂeny gﬂ%%@ég) o7

Appear ance pale yellow oil IR spectrum v (lig) cn err] . 3384, 1738
NMR spectrum [err] (CDCl[err]) ppm : 1.43-1.77(6H, m, 1.92-2.03(4H,
m, 2.33¢24nple 1000Metl5HA)[4-(2-A84iNnD14,6,7,7, pentBfiroroheptDpBeyy bptyrdt87( 1H, t,
J=7Hz), 7.15(2H, d, ge:S.f?I—E%. 7.21(2H,d, J=8.5Hz) Exanpl e 98: Methyl 5-
[4-(1-A agances @age YRllowdil or ohexyl ) phenyl Jval erate Appearance pal e

yel I ow ojg spectrum v (ligg cm! : 3384, 1738
NMR spectrum §d (CDCl) ppm : 1.24-1.33(1H, m), 1.37-1.46(1H, m), 1.47-

e

I\JI—‘OOO -hD.C—-'_'O

1.75(6H, m), 1.94-2.03(4H, m), 2.33(2H, t, J=7.5Hz), 2.64(2H, t, J=7.5Hz), 3.67(3H, s),
3.85(1H, t, J=7Hz), 7.14(2H, d, J=8Hz), 7.21(2H, d, J=8Hz)

Example 101: Methyl 4-[4-(1-Amino-4,4,5,5,6,6,6-heptafluorochexyl)phenyl]butyrate
Appearance pale yellow oil

IR spectrum v (lig) cm? : 3384, 1738

NMR spectrum 6 (CDCly) ppm : 1.47(2H, brs), 1.91-2.08(6H, m), 2.09-2.23(1H,
m), 2.33(2H, t, J=7.5Hz), 2.64(2H, t, J=7.5Hz), 3.67(3H, s), 3.91(1H, ¢, J=6.5Hz), 7.12(2H,
d, J=8Hz), 7.22(2H, d, J=8Hz)

Example 102: Methyl 4-[4-(1-Amino-5,5,6,6,7,7,7-heptafluorohepty)phenyl]butyrate
Appearance pale yellow oil

IR spectrum v (lig) cm! : 3384, 1738

NMR spectrum & (CDCly) ppm : 1.38-1.58(2H, m), 1.64-1.77(4H, m), 1.95(2H, qn,
J=7.6Hz), 1.98-2.09(2H, m), 2.33(2H, t, J=7.6Hz), 2.64(2H, t, J=7.5Hz), 3.67(3H, s),
3.88(1H, t, J=6.5Hz), 7.15(2H, d, J=8Hz), 7.21(2H, d, J=8Hz)

Example 103: Methyl 4-[4-(1-Amino-4,4,5,5,6,6,7,7,7-nonafluoroheptyl)phenyllbutyrate

Appearance pale yellow oil
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| R spectrum v (liqg) cnferr] : 3384, 1740 NWMR spectrum [err]

(cDA[err]) ppm : 1.43-1.77(10H, n), 1.95-2.05(2H, n), 2.34(2H t,
J=7Hz), 2.62(2H, t, J=7Hz), 3.66(3H, s), 3.87(1H, t, J=6.5Hz), 7.14(2H, d,
J=8Hz) 43 7.20(2H, d,

J 8Hz) hyI

4-[4-(1- RFX%ITP’IEIJ III?(I)I uorohexy‘I’% p’he I8] butyrate Appearance pal e

yel | ow ONIMR IsBec%ﬂﬁﬁt F WM (CDOL)( I;ipqa cnﬁesrB(ﬂH brdB38091-2. 53881, MR, HPLU{IHN
[err] (CDOJ[err]) ppm 1.24-1.31(1H m, 1.37-1.46(1H, m, 1.46-

1. 72( 6H, mx)2.3H2H5¢, IH7.541), V6428 Hz =7Hm),-326 T8 243, 388110 t3B(AH2)t 7.17¢E2H, GHz) |

2 64( 2H, 7 7 3.85(1H, t, J=6.5Hz), 7.14(2H d,
J:8H§), ‘I&ﬁﬂéﬂm gﬂ%g‘réfb II%ExanI)Ie 1000 Mt hyl ) (

4-14-(1- Amino-6,6,7,7, 7- pent af | uor oheptyl ) phenyl ] butyrate Appearance

pale yellow oil | R spectrum v (liqg) cnferr] : 3384, 1738 NMR spectrum
[err] (ER&hpR 104) Melpyl4-[41(124mino386,5Hrifloro-3-nSeth 1l o¢1jghengll butyrké -

1.75(6H, m, 1.94-2.03(4H, , 2.33(2H, t, J=7.5Hz), 2.64(2H, t, J=7.5Hz),
3.67(3H, AﬁyearasceBS(mleyqllowaea Hz), 7.14(2H, d, J=8Hz), 7.21(2H, d, J=8Hz)
Exanpl enﬁg t

[4-(1-A Speif IZI"% 5 6(16‘1)6 CII’épt af F%%%’ oh]eWI ) phenyl ] butyrate Appearance

I I I = 4, t
P2 SR Sl sreCicpeny g Shoselged g 335 S, W oy

m, 2. 33(121&1 23(0.5H?nBH1)25 123821(12&) 1.42-157(H5H) m),31. ssqszlz(m)m)a%xzﬂmnt

J=6. 5Hz) 2(2H, d, J=8Hz). 7.22(2H, d, J= Exanple 102: Met

AL () At e 0w2a361H, Toh2 el o S P Fodth ek B opBamince
al e yel I e 3384, 1738 NMR ectrum
I[oerr]y( [%(I(]IIl B%S’P?E&IIP?B-"S%Z@(ZE%#I&q %}52)1 77(4H, M, 1. 95(2&, anJ
J=7.5Hz), 1.98-2.09(2H, m), 2.33(2H, t, J=7.5Hz), 2.64(2H, t, J=7.5Hz),
3.67(3H, s),

Example 105: Methyl 4-[4-(1-Amino-5,6,6,6-tetrafluoro-5-trifluoromethylhexyl)-
phenyllbutyrate

Appearance pale yellow oil

IR spectrum v (lig) em? : 3372, 1738

NMR spectrum 6 (CDClg) ppm : 1.40-1.57(3H, m), 1.60-1.75(3H, m), 1.95 (2H,
qn, J=7.5Hz), 2.00-2.10(2H, m), 2.33(2H, t, J=7.6Hz), 2.64(2H, t, J=7.56Hz), 3.67(3H, s),
3.87(1H, t, J=6.5Hz), 7.156(2H, d, J=8Hz), 7.21(2H, d, J=8Hz)

Example 106: Methyl 4-[4-(1-Amino-4,4,5,5,6,7,7,7-octafluoro-6-trifluoromethylheptyl)-
phenyllbutyrate

Appearance pale yellow oil

IR spectrum v (ligQ) cm! : 3380, 1738

NMR spectrum 6 (CDCl;)) ppm : 1.48(2H, brs), 1.91-2.25(6H, m), 2.33(2H, t,
J=7.5Hz), 2.64(2H, t, J=7.5Hz), 3.67(3H, s), 3.91(1H, t, J=6.6Hz), 7.16(2H, d. J=8Hz),
7.21(2H, d, J=8Hz)

Example 107: Methyl 4-[4-(1-Amino-6-fluorohexyl)phenyl]butyrate
Appearance colorless oil

IR spectrum v (ligQ) cm?! : 3384, 1738
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3.88(1H, t, J=6.5Hz), 7.15(2H, d, J=8Hz), 7.21(2H, d, J=8Hz) Exanpl e 103:
Met hyl 4-[4-(1-Am no-4,4,5,5,6,6,7,7, 7-nonaf |l uor oheptyl ) phenyl ] butyrate
Appear ance pal e yel | ow oi | 44
| R spectrum v (liqg) cnferr] : 3384, 1738 NMR spectrum [err]

ot g3 55 s Sy Bt 0 34 g

J=6. 5H2)16? 1165(2H, m)d.1.95eBHKZ yn, 3-328(12)*2313(2151 8Ha7. 5HE)<ame$(eﬂlq4J—Msmyl
4-[4-(1- Amino-6,6,6-trifluoro-5-nethyl hexyl)phenyl]butyrate Appearance

pal e yel B&W(3&1, 18), I%ﬁbHct,rJﬁﬁ{Z) 4/4QRHgYt, JreptéroHz); 733681, d1 I38HZINVR 1¢Hdcd,r um

[err] (%‘E%H]) ppm : 1.03(1.5H, d, J=7Hz), 1.05(1.5H, d, J=7Hz),
1.12-1.2 , 1.25-1.38(2H, m, 1.42-1.57(2.5H, m, 1.58-1.72(3H, m,

1.95(2H, qn, J= 7 5Hz), 2.03-2.13(1H, m), 2.33(2H t, J=7.5Hz), 2.64(2H t,
J=7.5Hz), 3.67(3H, s), 3.83-3.90(1H, m, 7.214(2H, d, J=8Hz), 7.21(2H, d,
J=8Hz) EEXﬁpml 81 0ethibt-[ayd1-Amino-5,5,6,6,6-pentafluorchexyl)phenyl]butyrate

4-14-(1- Amino-5,6,6,6-tetrafl uoro-5-trifluoronethyl hexyl) - henyl ] butyrate
Appear ance pé‘ff’ea yelutiow ofi 30.0 @ efmethylm-[4-(55, Qﬁi%l}ené eqrpil- ymmmmq?%

NVR 1.40-1.57( 5( 3H,

. 1, oo npafphepnfhiede o 08n it Bl Foriginiae 15 ammrqma’ fipfeied

2. 64( 2H, pickeV w%s5éi¥d)ed %n@“fdﬂo&e’?ﬂatlon%% Q:Ahl:ledt out] n@déﬁ@%drggeﬁ%l%@sur@of

J=8Hz), 7.21(2H d, J=8Hz l'e 106: Met hyl

- Ani no- 46akedgis? 81 BOC 1010622 dfolwsr c&f&rt thefctamlyetmtalayﬁllma'pd;dfﬁ thprfelrfmltt} tyertsy r at e
| | | IR t 3380 1738

prﬁeg[agggq%ﬁﬁwegwﬁevﬁer?ww O'G[%P?ﬁs;urigaﬁﬁ%e1re&@ezwasoﬁ 515{1 dn toluoge amd 1y

2. 33(2H, wﬁshed] &h%’ﬁ?r 2}‘hgzkg)l%'é'ne iaéreg E/Zs ﬁg@)l an tﬁ({ éo?%nt%)as r\gm%%dlﬁ’ obttam

J=6.5Hz),
28. 8 g of colorless oil. The product was identical to the compound obtained in Example

97.

Example 109: Methyl 4-[5-[1-(4-Chlorophenylsulfonylamino)-5,5,6,6,6-pentafluoro-
hexyl]-2-thienyl]butyrate

To a solution of 2.00 g of methyl 4-[5-(1-amino-5,5,6,6,6-pentafluorohexyl)-2-
thienyl]butyrate and 0.85 ml of triethylamine in 8 ml of methylene chloride, 1.13 g of 4-
chlorobenzenesulfonyl chloride was added under ice-cooling, and stirring was continued
at room temperature for 1 hour. The reaction solution was washed successively with
dilute hydrochloric acid and water, dried, and then the solvent was removed. The
resulting residue was purified by column chromatography on silica gel (methylene
chloride-n-hexane=2:1) to obtain 2.44 g of pale yellow viscous oil.
IR spectrum v (lig) em? : 3272, 1738
Mass spectrum m/z : 547, 549 (3:1, M)
NMR spectrum 6 (CDCly) ppm : 1.51-1.60(1H, m), 1.62-1.71(1H, m), 1.81-
2.06(6H, m), 2.32(2H, t, J=7.5Hz), 2.71(2H, t, J=7.56Hz), 3.69(3H, s), 4.54(1H, q, J=7.5Hz),
4.83(1H, d, J=8Hz), 6.46(1H, d, J=3.6Hz), 6.48(1H, d, J=3.5Hz), 7.35(1H, d, J=8.5Hz),
7.64(1H, d, J=8.5Hz)

The compounds of Example 110 through 161 were obtained in the same manner
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Exanpl e 107: Methyl 4-[4-(1- Am no-6-fluorohexyl)phenyl]butyrate Appearance
colorless oil IR spectrum v (liq) cnferr]' : 3384, 1738

45 NVR spectrum [err] (CDCl[err]) ppm : 1.20-1.27(1H, m,
1.33-1.43(3H, nm), 1.56(2H, s), 1.61-1.68(4H, m, 1.95(2H, gn, J=7.5Hz),

2.33(2H, .t =7, H t, J=7.5Hz), 3.67(3H, s), 3.85(1H, t,
J=THz), aﬁ.dz‘fB@Z’i,d%Etz'%"ai‘ﬁﬂgié%m), 7.13(2H, d, J=8Hz), 7.21(2H, d, J=8H)
Exanpl e 108: Methyl 4- [4-(1

- Am no- 5, 5, 6, 6, 6- pent af | uor ohexyl ) phenyl ] butyrate To a sol ution of
30. 0 g d¥xamlpyl0:Methyl 4-(5-[% 56, 66-Fentadfiorm i ¢4-flunyadherylswiferglamino)-

hexyl ) p en&ﬁ] b%ééi iﬁe in 300 mM of nethanol containing 1% anmonia, 9 m of
Raney L iEs VAQYEHatand hydr ogenation was carried out under hydrogen

pressur ?ﬁeﬁr;}%g/ %F{e%{e‘ill)wa}isé%@iﬁr]c for 12 hours. After the catal yst was

filtere t he trate was concentrated under reduced pressure, and

t he resilugeraamdi ssofligedcint t:0l3294¢ dam@8 washed with water. The tol uene

| ayer was dried and the solvent was renoved to obtain 28.8 g of colorless
oi | . TheMpssowgetrumas ment i%BdIM'D t he conpound obtained in Exanple 97.

| : hyl  4- <[ 5anfdy - (4- Chl | syl f anyl ami n@).=<5, 5, 6
o pont ot SPoCiiy, ' 0° SCPRRLnyibiburyr SBRT AT, W SRBRUE: 81038, o0
of met hyd odehi>m 12 812A0T, 9=7. 5815, 227%211%?“%3?%?@?6’9@?12@), 45t80 Y ]IQ’HB%{%)’%‘Z_G

and 0.85 m of triethylamne in ene chioride, 1.13 g

chl or obehzZhHs d| Jo8KE), Shefiide, JadsHd s (hded, Je26Hep|1.0Q2HandJ=8.6Hz), ng
was continued at_roomtenperature for 1 hour. The reaction solution was
washed s?;?:%(@‘s‘{sfi@’el‘—gﬁ%w) di lute hydrochloric acid and water, dried, and
then the solvent was renpved. The resulting residue was purified by colum
chromat ography on silica gel (nethylene chloride-n-hexane=2: 1) to obtain
2. 44 g dxaeeple 1y &l MetkiyV 4g645.5,608,6-PentdRiumpet t(1Witrophehy(ulfghylamies)hexyl]-3272,
1738 WMass spectrum mfz : 547, 549 (3:1, Merr]) NM spectrum [err]
(CDA [ erd-thienylBmtyratq 51-1. 60(1H, nm), 1.62-1.71(1H n), 1.81- 2.06(6H m,

?':‘;’2(5|2_|'Z"3A;§pea§§n7cé5Hzcglbrlgsg&e(e%l"e’s(E-Priﬁ?'5HZ)’ 3.69(3H s), 4.54(1H q,

mp 84.5~85°C

Analysis for CyHy3FiN,OS,
Calculated % C, 45.16; H, 4.15; N, 5.02
Found % C, 45.05; H, 4.11; N, 5.17

Example 112: Methyl 5-[5-[1-(4-Chlorophenylsulfonylamino)-5,5,6,6,6-pentafluoro-
hexyl]-2-thienyl]valerate
Appearance colorless plates (i-Pr,0)
mp 70.56~72°C
Analysis for CosHsCIF;NO,S,
Calculated % C, 47.02; H, 4.48; N, 2.49
Found % C,46.96; H, 4.41; N, 2.56

Example 113: Methyl 5-[6-[5,5,6,6,6-Pentafluoro-1-(4-fluorophenylsulfonylamino)-
hexyl]-2-thienyl]valerate
Appearance pale yellow viscous oil

IR spectrum v (lig) cm? : 3272, 1738
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4.83(1H, d, J=8Hz), 6.46(1H, d, J=3.5Hz), 6.48(1H, d, J=3.5Hz), 7.35(1H, d,

J=8.5Hz), 7.64(1H, d, J=8.5Hz) The conpounds of Exanple 110
t hrough 161 were obtained in the same manner
46 as described in Exanple 109. Exanpl e 110: Methyl 4- [5-

[5,5,6, f.| uor or op I o]

hexyl ] - Zﬁ%\/ﬁ? 12& r]Ebb rdz.;t(%ﬁckg gg}rﬁancepwx ﬁgéﬁ ’Wol\?vﬁv?gé Hs’ n(l)) I2 33@? L
spect r ung=7H», Q|68@HCHI$-ETHz) 3R (H, )1743§3(1HBS§ FYESH ) U D B ZH d531=81’d err])
NVR spectrum [err] (CDO[err]) ppm 15015(1H nm, 1.62-1.69(1H,
m, 1.866.44@H06Y 6H3.502), @48WFRH, 4=3.0H%), 3186Y3H,2t, T8 2)t 7.73¢2H, Eﬂz)J-85

3. 69( 3H, ﬁ%? 4.54(1H, g, J=7.5Hz), 4.72(1H, d, J=8Hz), 6.46(1H, d,
J:3.5Hz)€’ .47(1H, d, J=3.5Hz), 7.07(2H, t, J:8.5Hz), 7. 73(2H, dd, J=8. 5,
5Hz) Exanpl e 111: Methyl 4-[5-[5, 5,6, 6,6-Pentafl uoro-

1- (4-ni trophenyl sul f onyl am no) hexyl]- 2-t-hienyl]butyrate Appearance

col or | esExarepld| 194: Mett3i 20Qp-[14(p-Chlorophenylsulfoi4lanliaoy-3,8 5GrifRaadpeatyd]-Bor
derr] H[err] F err] N[err] Jerr]Serr] Cal cul ated % C, 45.16; H, 4.15; N,
5. 02 thigithutyrate C 45 05; H, 4.11; N, 5.17 Exanple 112: Met hyl

5-[5-[1 4Ch|oroph )-5, 566 6- pent af | uoro- hexyl ]
-2-thi en{ﬂ’?ear a'f'é/ mezi)ll %gaﬂ]z@gl orless plates (i-Pr20 np

70. 5[errl,,52[err] C 5érmiy§5@ for Jerr]Herr]AFerr]NJerr]S[err]
Calculated % C, 47.02; H, 4.48; N, 2.49
Analysis for C20H2301F3N04S2
Calculated % C, 4.66; H, 48.24; N, 2.81

Found % C,4.72; H, 48.10; N, 2.79

Example 115: Methyl 4-[5-[1-(4-Chlorophenylsulfonylamino)-6,6,6-trifluorohexyl]-2-
thienyl]butyrate

Appearance colorless viscous oil

IR spectrum v (lig) cm? : 3272, 1740

Mass spectrum m/z : 511,513 (3:1, M%)

NMR spectrum ¢ (CDClg) ppm : 1.26-1.38(1H, m), 1.39-1.47(1H, m), 1.54(2H, qn,
J=8Hz), 1.73-1.80(1H, m), 1.82-1.91(3H, m), 1.97-2.06(2H, m), 2.32(2H, t, J=7.5Hz),
2.71(2H, t, J=7.5Hz), 3.69(3H, s). 4.63(1H, q, J=7.5Hz), 4.83(1H, d, J=8Hz), 6.44(1H, d,
J=3.6Hz), 6.46(1H, d, J=3.56Hz), 7.35(2H, t, J=8.56Hz), 7.63(2H, d, J=8.5Hz)

Example 116: Methyl 4-[5-]6,6,6-Trifluoro-1-(4-fluorophenylsulfonylamino)hexyl]-2-

thienyl]butyrate

Appearance colorless viscous oil

IR spectrum v (lig) em™' : 3276, 1738

Mass spectrum m/z : 495 (MY

NMR spectrum & (CDCl;) ppm : 1.27-1.36(1H, m), 1.38-1.47(1H, m), 1.54(2H, qn,
=8Hz), 1.74-1.82(1H, m), 1.84-1.91(3H, m), 1.97-2.07(2H, m), 2.31(2H, t, J=7.5Hz),

2.71(2H, t, J=7.5Hz2), 3.69(3H, s), 4.52(1H, q, J=7.5Hz), 4.80(1H, d, J=8Hz), 6.44(1H, d,

J=3.5Hz), 6.46(1H, d, J=3.5Hz). 7.06(2H, t, J=8.5Hz), 7.72(2H, dd, J=8.5, 56Hz)
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Found % C, 46.96; H 4.41; N, 2.56 Exanpl e 113: Methyl 5-[5-
[5,5,6,6, 6-Pentafluoro- 1-(4-fluorophenyl sul fonylam no)- hexyl]
-2-thienyl]val erate Appearance pal e yel |l ow vi scous oil IR spectrum %
(lig) cnferr] : 3272, 1738 47
NVR spectrum [err] (CDCl[err]) ppm : 1.49-1.71(6H m, 1.81-2.06(4H,

m, 2.33(2H, t, J=7Hz), 2.68(2H, t, J=7Hz), 3.68(3H, s), 4.53(1H, q,

J=7. 5HZ)Ex£|m§I%(111|7| Méthd-28[82[6,6,6-0rdHi0dd- - (4nitdspheditEhifodyl4Biddrhesdl]-21=3. SHz) ,
7.06(2H, t, J=8.5Hz), 7.73(2H, dd, J=8.5, 5Hz) Exanpl e 114: Methyl 4-[5-
[1-(4- Chﬂuﬁmﬂﬁéwyﬂaﬁml fonyl ami no)-5,5,5-trifluoropentyl]-2-

t hi enyl ] rat e earance. pal. £ pi nk plates (i-Pr20 np

53.5[err Bﬂ %Ef’ceAn%Da@"sV"sl POYISe9UEOM) L err] CLF[err[NO err] S[err]

Cal cul at gl spdrdm 4@@,1Q)H,cn48 243978 2188 Found % C 4.72; H,
48.10; N, 2.79 Exanp 115: Met hyl 4- [ 5-T1I

- (4- Chl oNOfR expgtts uinf onﬁl ATIHd))- 6pﬁrn6 IrﬂfEiOubM(lithyth] 242 ltﬁﬂ(laﬁiyhﬂ)bwtéﬁ ate
Appear ance col orl ess viscous oil ectrum

9 &err% 3272
1740 NadS0@Fbcmy.uh77-ho44H;, m) 2. 0@23106 :,1,m)|\/[%28<?131, thJR H, terr]

Yoore) - -y a gepr Sheedtipbio g Zlsar 85y 5#,251#,,8%@ B ¢,

J=7. 5HZ)J-3IZz)7i(SZt2H tg, J25H 20 BAD (218 cﬁ%(=§Hz s), 4.53(1H, q, J=7.5Hz),
4.83(1H, d, J=8 6.44(1H d, J=3.5Hz), 6.46(1H, d, J=3.5Hz), 7.35(2H,
t, J=8.5Hz), 7. 63(2H d, J=8.5Hz) Exanple 116: Methyl

ﬁ] §n£/|6] gﬁflg}P{flt [ ugl{ethy:rll % [fl (40613(;)) ggrllﬁglm'oon ln?lrr?o)n'(7))7h7e%<r1flluoroheptyl] 2-

thienyl}butyrate

Appearance colorless viscous oil

IR spectrum v (lig) em? : 3280, 1738

Mass spectrum  mfz : 525, 527 (3:1, MY

NMR spectrum d (CDClz) ppm : 1.24-1.38(4H, m), 1.47-1.53(2H, m), 1.74-
1.90(4H, m), 1.97-2.05(2H, m), 2.32(2H, t, J=7.5Hz), 2.71(2H, t, J=7.56Hz), 3.69(3H, s),
4.53(1H, q, J=7.5Hz), 4.72(1H, d, J=8Hz), 6.44(1H, d, J=3.56Hz), 6.47(1H, d, J=3.5Hz),
7.34(2H, d, J=8.5Hz), 7.62(2H, d, J=8.5Hz)

Example 119: Methyl 4-[5-[7,7,7-Trifluoro-1-(4-fluorophenylsulfonylamino)heptyl]-2-
thienyl]butyrate

Appearance colorless viscous oil

IR spectrum v (lig) cm! : 3284, 1738

Mass spectrum m/z : 509 (MY

NMR spectrum 0 (CDClz) ppm : 1.24-1.39(4H, m), 1.47-1.53(2H, m), 1.72-
1.91(4H, m), 1.97-2.07(2H, m), 2.31(2H, t, J=7.56Hz), 2.71(2H, t, J=7.5Hz), 3.69(3H, s),
4.563(1H, q, J=7.56Hz), 4.72(1H, d, J=8Hz), 6.44(1H, d, J=3Hz), 6.46(1H, d, J=3Hz),
7.05(2H, t, J=8.5Hz), 7.71(2H, dd, J=8.5, 56Hz)

Example 120: Methyl 4-[5-[1-(4-Chlorophenylsulfonylamino)-6,6,7,7, 7-pentafluoro-
heptyl]-2-thienyl]butyrate
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Appear ance colorless viscous oil IR spectrum v (liqg) cnferr] : 3276,
1738 Mass spectrumm z : 495 (Merr]) NWMR spectrum [err] (CDCl[err])
ppm : 1.27-1.36(1H, m, 1.38-1.47(1H, m, 1.54(2H gn, J=8Hz),

1. 74-1.82(1H rr) 1.84-1.91(3H, m, 1.97-2.07(2H, m, 2.31(2H, t, J=7.5Hz),

2. 71( 2H, 5Hz 2(1H q, J=7.5Hz), 4.80(1H, d,

J=8Hz) %p‘?uf‘(’i%?e &’1"5%5, ’%\z‘ig(‘%)”%(’fi?"(aHWst.5k|z). 7.06(2H, t, J=8.5Hz),

L2 g o8 SO e *
anpl e : yl 4-[5- ,6,6-Trifluoro-

- (4-ni t r bphlasiplfeuCibadlBNOS:hexyl ] -2- thienyl]butyrate Appearance

pale yello coys oil, IR spec m (lig) cnferr] : 3276, 1738 NMWMR

spect rum \ﬁa\{"“ tedr & G pbey %)4&' piint- 491 30-1.40(1H, n), 1.42-1.50(1H,

L siy. 5 %?(3“ ,”’C 9 IR S) a2 (1h a 97 she).

4.93(1H, d, J=7.5Hz). 6. 42(1H s), . 49(1H d, J=3Hz), 7.84(2H, d, J=9Hz),

8.19(2H, d, J=9Hz) 118: Meth 4-15-11
e oE@ynéhyl?éuMeéhWIQh%rhﬁcﬁ)’l S Tt dofidheppshdnylaltonslnergt | but yr at o

Appearang ¢ go{orl ﬁ)s Vi cous oil IR spectrum v (liqg) cnferr] : 3280,
1738 Na%p¥’d : 525, 527 (3:1, Merr]) NWR spectrum

[err]  (EDRdrshed ) patd uowv{saou%ﬂl 38(4H, ), 1.47-1.53(2H, m, 1.74-
1.90(4H, 0. 1.97-2.0 ?é C2.32(2H, t, J=7.5Hz), 2.71(2H, t, J=7.5Hz),

3. 69( 3H, IR;);pectmnsB( Wi, c]n:’7 5HR384 4. TIBELH, d, J=8Hz), 6.44(1H, d,
J=3.5Hz). 6.47(1H, d, J=3. 5H§g 7.34(2H, d, J=8.5Hz), 7.62(2H, d, J=8.5Hz)
Exanpl e MP@S SPRSERN  4TY55_ | ™M%rif1 uoro-

L (4- 11 ugnapneR:hl fow'@ﬁm hgRhY!] - 3:27.1 Br@RY hPUL ¥5 AR APRSAr BHEe
col orl ess vl scous oi l
1.602H, m), 1.75-1.83(1H, m), 1.84-2.02(6H, m), 2.31(2H, t, J=7.5Hz), 2.71(2H, t,
J=7.5Hz), 3.69(3H, s), 4.53(1H, q, J=7.5Hz), 4.73(1H, d, J=7.6Hz), 6.45(1H, d, J=3.5Hz),

6.46(1H, d, J=3.6Hz), 7.06(2H, t, J=8.6Hz), 7.72(2H, dd, J=8.5, 5Hz)

Example 122: Methyl 4-[5-[1-(4-Chlorophenylsulfonylamino)-4,4,5,5,6,6,6-heptafluoro-
hexyl]-2-thienyl]butyrate
Appearance colorless needles (i-Pr;0)
mp 79~80°C
Analysis for C,,H,,CIF;NO,S,
Calculated % C, 43.19; H, 3.62: N, 2.40
Found % C, 43.07; H, 3.45; N, 2.40

Example 123: Methyl 4-[5-[4,4,5,5,6,6,6-Heptafluoro-1-(4-fluorophenylsulfonylamino)-
hexyl]-2-thienyl}butyrate

Appearance pale yellow viscous oil

IR spectrum v (lig) em' : 3272, 1738

Mass spectrum m/z : 567 (M)

NMR spectrum 6 (CDCly) ppm : 1.89(2H, gqn, J=7.5Hz). 2.00-2.28(4H, m),
2.31(2H, t, J=7.6Hz), 2.72(2H, t, J=7.5Hz), 3.69(3H, s), 4.56(1H, q, J=7.5Hz), 4.82(1H, d,
J=8.56Hz), 6.48(2H, s), 7.09(2H, t, J=8.5Hz), 7.75(2H, dd, J=8.5, 6Hz)
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spectrum v (liqg) cnferr] : 3284, 1738 Mass spectrum mz : 509
err]) NWVR spectrum [err] (CDO[err]) ppm: 1.24-1.39(4H m,
7-1.53(2H, m, 1.72- 1.91(4H m, 1.97-2.07(2H, m, 2.31(2H t,

5Hz), 2.71(2H, t, J=7.5Hz), 3.69(3H, s), 4.53(1H, q, J=7.5Hz),

2(1H, d, J=8Hz), 6.44(1H d, J=3Hz), 6.46(1H, d, J=3Hz), 7.05(2H, t,
=8.5Hz), 7.71(2H, dd, J=8.5, 5Hz) Exanpl e 120: Methyl 4-[5- [1

- (4- Chl o8 Y RauEeRY k359 neY-CBlRephehykubBny1a ing) 1505, 6, 6TE P Hebtafluoro-
-2-thienyl]butyrate 49

Appear arheptylb8itbiengHbutyratees (i - Pr[err] O n- Hexane)

59.5[err]60.5C Analysis for rr]H erre] CLF[err]NO err] S err]

Cal cul at e%@°e47c%‘§ﬁe?—ﬁ"‘ﬂ’%g’%N 2. 49 Found % C, 46.96; H.
4.45; NRZspestrumEXapphify 124t Metdyyh 4-4F8g[6.6,7,7, 7- Pentafl uor o-

1- (4-f1 uor ophenyl sul f onyl am no) - heptyl]-2-t hi enyI ] butyrate Appearance
pal e yeINM\R \sbammtﬁ 0|d5 I(G%D@p,@ectmmm ;o v5gliaidner ri.63-1.3284, hy,38.82Mass

spectrum : errﬁﬁq NVR spectrum errh (cpd [E"{err%) pm
1.27-1. @z@q@ﬁ ", 23938 58 ), Hj2CH, 54=T. @m{@aqs n«;) L5403l y, 637550 )
4 53 1 0 ! gpésﬁl%zi%ﬁmj%rs 3 Gy R ek T8 Sﬁéﬁ%& 0
d, J=3. W&(2H7d0ﬁ8?$1vlz J=8.5Hz), 7.72(2H, dd, J=8.5, 5Hz) Exanpl e 122:

Met hyl 4- [5- (4- ChI orophenyl sul fonyl am no)-4,4,5,5, 6, 6, 6- hept af | uor o-
hexyl] -2-thi enyI ] butyrate Appearance colorless needl es (i-Prferr]O np

79 C Anal cl F | cul d %
1 St 2 S TS R AL Bk b by
Exarrpl e

ﬂ%%%u %@t a'f}‘l[;yg?tc? 1- (4-fl uorophenyl sul fonyl am no) -

Appearance colorless viscous oil

R

M
4
7.
7

I

(
1.
J=
4.
J

IR spectrum v (lig) cm?! : 3288, 1738

Mass spectrum mfz : 581 (M

NMR spectrum §d (CDCly) ppm : 1.52-1.61(1H, m), 1.63-1.72(1H, m), 1.82-
2.09(6H, m), 2.31(2H, t, J=7.5Hz), 2.71(2H, t, J=7.5Hz), 3.68(3H, s), 4.54(1H, q, J=7.5Hz),
4.78(1H, d, J=8Hz), 6.46(1H, d, J=3.5Hz), 6.47(1H, d, J=3.5Hz), 7.07(2H, t, J=8.5Hz),
7.73(2H, dd, J=8.5, 5Hz)

Example 126: Methyl 4-[56-[4,4,5,5,6,6,7,7,7-Nonafluoro-1-(4-fluorophenylsulfonyl-
amino)heptyl]-2-thienyl]butyrate

Appearance pale brown viscous oil

IR spectrum v (lig em? : 3272, 1738

Mass spectrum m/z : 617 (MY

NMR spectrum d (CDCl) ppm : 1.89(2H, qn, J=7.5Hz), 2.01-2.39(4H, m),
2.31(2H, t, J=7.6Hz), 2.72(2H, t, J=7.5Hz), 3.69(3H, s), 4.56(1H, q, J=7.5Hz), 4.78(1H, d,
J=8.5Hz), 6.48(2H, s), 7.09(2H, t, J=8.6Hz), 7.756(2H, dd, J=8.5, 5Hz)

Example 127. Methyl 4-[5-[1-(4-Chlorophenylsulfonylamino)-6,6,6-trifluoro-5-methyl-
hexyl]-2-thienyl]butyrate

Appearance pale yellow viscous oil
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hexyl] -2-thienyl]butyrate Appearance pal e yell ow viscous oil IR
spectrum v (liq) cmerr] : 3272, 1738 Mass spectrum mz : 567
(Merr]) NWM spectrum [err] (CDO[err]) ppm : 1.89(2H, qn, J=7.5Hz).
2.00-2.28(4H, m, 2.31(2H, t, J=7.5Hz), 2.72(2H, t, J=7.5Hz), 3.69(3H, s),

4. 56(1H,ngsﬂel}§%gﬁ5ﬁz)dlaglﬂggé%ﬁ,:5(:%81?8.1%@, 6.48(2H, s), 7.09(2H t,

J=8.5Hz)

50 Mass spebraid| emb24: 35t byt (¥, NIS-
[ 1- (4- Chl or ophenyl sul foggl amno)-5,5,6,6,7,7,7-heptafl uor o-
hept yl | -BMBsreatropbut 9r §EBClAppe@r ance03(L &8, dr J=e58Hg), SB(L5Y; 1. JFRBEpect rum

' s D £kl o3c SR, AT IRIHUT gy gl FOABIEH. PP
i car B ST s URGER A RO g,

J=8. 5Hz) 6.50@H6 4() 2H35@H, I=3=8 b)), 7.63(2pd, aJ=8Z81z) Met hyl 4-
[5-][5,5,6,6,7,7,7-Heptafl uoro- 1 -(4-fluorophenyl sul fonyl am no) -
heptyl | -2-thi enyl]butyrate Appearance colorless viscous oil IR spectrum

| erfl,on w288 A S S m : 1 er
Spoct runk Ansbleiizs; Wty b 88 g A ARRGEPRCL PG Bhda o O e me Y, )
1. 82- zhgg‘z(lfsiﬂthig;ymglﬁggﬂggH, t, J=7.5Hz), 2.71(2H, t, J=7.5Hz), 3.68(3H,
s), 4.54(1H q, J=7.5Hz), 4.78(1H d, J=8Hz), 6.46(111, d, J=3.5Hz),
6. 47( 1H, Appeajaies Happle elOR( Fbtous 0ilJ=8. 5Hz), 7. 73(2H, dd, J=8.5, 5Hz)
Exanpl e 6: Methyl 4-[5- [4,4,5.5, 6,6,7,7,7-Nonafl uoro-
1-(ZPfI u%%ﬂf?ﬁ@'ﬁ% )s/uF’f Q[ I -cgm'tarﬁ n%%’eptvg? -2-thienyl]butyrate Appearance

pal e br %sé’ép%%&‘dﬁl Oi /4 R 55’(5?30(’1\&*)‘”1 v (lig) ecm' : 3272, 1738
NMR spectrum d (CDCly) ppm : 1.03(1.5H, d, J=7.5Hz), 1.05(1.5H, d, J=7.5Hz),
1.18-1.52(8H, m), 1.59-1.67(1H, m), 1.71-1.91(4H, m), 2.01-2.13(1H, m), 2.31(2H, t,
J=7.5Hz), 2.71(2H, t, J=7.5Hz), 3.69(3H, s), 4.51-4.566(1H, m), 4.75(1H, d, J=8Hz), 6.42-
6.47(2H, m), 7.06(2H, t, J=8.5Hz), 7.72(2H, dd, J=8.5, 5Hz)

Example 129: Methyl 4-[5-[1-(4-Chlorophenylsulfonylamino)-5,6,6,6-tetrafluoro-5-
trifluoromethylhexyl]-2-thienyl]butyrate

Appearance pale yellow viscous oil

IR spectrum v (i) cm? : 3272, 1738

Mass spectrum m/z : 597, 599 (3:1, M)

NMR spectrum 6 (CDCl) ppm : 1.48-1.68(2H, m), 1.78-1.96(4H, m), 2.01-
2.08(2H, m), 2.32(2H, t, J=7.5Hz), 2.72(2H, t, J=7.5Hz), 3.69(3H, s), 4.54(1H, q, J=7.5Hz),
4.79(1H, d, J=8Hz), 6.46(1H, d, J=3.5Hz), 6.48(1H, d, J=3.5Hz), 7.36(2H, d, J=8.5Hz),
7.64(2H, d, J=8.5Hz)

Example 130: Methyl 4-[5-[5,6,6,6-Tetrafluoro-5-trifluoromethyl-1-(4-fluorophenyl-
sulfonylamino)hexyl]-2-thienyl]butyrate

Appearance pale yellow viscous oil

IR spectrum v (ligg ecm?! : 3280, 1738

Mass spectrum  m/z : 581 (MY
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Mass spectrumm z : 617 (M) NWVR spectrum 6 (CDA3) ppm
1.89(2H, gn, J=7.5Hz), 2.01-2.39(4H, m, 2.31(2H, t, J=7.5Hz), 2.72(2H, t,
J=7.5Hz), 3.69(3H, s), 4.56(1H, q, J=7.5Hz), 4.78(1H, d, J=8.5Hz),
6.48(2H, s), 7.09(2H, t, J=8.51Hz), 7.75(2H dd, J=8.5, 5Hz) Exanple 127:

Met hy! Nﬁ;}[éé&ﬁaﬁ' OBOBtgﬁ%ngéJ&”y' a'ﬂh@%a‘iaﬁ Bk r178-4900ne- O5! B

hexyl ] tyra rance yel I'ow Vi scou

51 2, 08(2HRn§p231(r2m J=1vsHA)i A¥1eM t, J_7353§SA 3.69(8B8s), %3@1}5 ppgkv gfz), mz
: 525, 527 (3:1, M+t) NMR spectrum 6 (CDC13) ppm 03(1.5H, d,
J=7. 5Hz)4 7&(165@1 mHm 696@}5%)#3 SHA)7 6UTEA 3, IJr$.5H2), 5’901(268(tm=9ﬁy),,

1.71-1. 91(@2—1 g} 11(1H m, 2.32(211, t, J=7.5Hz), 2.71(2H t,

J= 7.5Hz)7 289 QHT 51 4.56(1H, m, 4.75(1H, d, J=8Hz), 6.40-

6.50(2H, m, 7. 35(2H d J=8.5Hz), 7.63(2H, d, J=8.5Hz) Exanpl e 128:

Met hyl 4-[5- [6,6, 6-Tri fI uoro- 1-(4-fluorophenyl sul fonyl am no) - 5- net hyl -

hexyl | Ex:hhblerl)Bll] Mutmﬂat[e [4 AMHB 8)7an T O ctafpidre-6yteifluovonié theb ug4-fiubrd- R

spectrum gh?a err] : 3280, 1738 Mass spectrumniz : 509 (Merr])

NVR specPliNHlmlsu fop rqmq)@my[]&ﬂ]lyn)ﬂmtyrate 1.03(1.5H, d, J=7.5Hz),

1.05(1. 54, d 5HE) conok 48 1. 52(3H m, 1.59-1. 67(1H m, 1.71-1.91(4H,
2 01 %%?‘ﬁﬂ rﬂa wlloy Fppoup ol 527 5hpy . 2.71(2H, t, J=7.5Hz), 3.69(3H,

s), 4.5l 7@@(,4,@, (lfq}?%;m dgo7d=8Hzgg 6.42- 6.47(2H, n), 7.06(2H, t,
J=8.5Hz), 7. 72(2H, dd , 5Hz) ' Exanple 129: Methyl 4- [5- [1

- (4-Chl oMaphwtmmifom!d am é8Y)M5) 6, 6, 6-t et raf | uor o- 5-

trifluoronethyl hexyl ] -2-thienyl]butyrate ear ance al.e yel |l ow vi scous
oi | 1R sP¥h spgstrumy (O f-Liper Ppm. 32'}289%’38“ %ﬁgé@geé@%ﬁo@ m),

1 Sl Ao, PRSI ppody R g e

J=7. 5H zJ=8. QHZ)ZGZHS(ZH 8) JEFI@H? },, JRIHGS(BHH(2H) dd U460k q, J=

Example 132: Methyl 4-[5-[1-(4-Chlorophenylsulfonylamino)-6-fluorohexyl]-2-thienyl]-
butyrate

Appearance pale yellow viscous oil

IR spectrum v (lig) ecm! : 3284, 1738

Mass spectrum m/fz : 475, 477 (3:1, M*)

NMR spectrum d (CDCly) ppm : 1.23-1.30(0H, m), 1.34-1.42(3H, m), 1.58-
1.69(2H, m), 1.72-1.91(4H, m), 2.32(2H, t, J=7.6Hz), 2.70(2H, t, J=7.5Hz), 3.69(3H, s),
4.402H, dt, J=47, 6Hz), 4.54(1H, q, J=7.5Hz), 4.76(1H, d, J=7.5Hz), 6.44(1H, d,
J=3.5Hz), 6.47(1H, d, J=3.5Hz), 7.34(2H, d, J=9Hz), 7.62(2H, d, J=9Hz)

Example 133: Methyl 4-[5-[6-Fluoro-1-(4-fluorophenylsulfonylamino)hexyl]-2-thienyl}-
butyrate

Appearance pale yellow viscous oil

IR spectrum v (lig) cm! : 3284, 1738

Mass spectrum m/z : 453 (MY

NMR spectrum d (CDClg) ppm : 1.23-1.31(1H, m), 1.33-1.43(3H, m), 1.58.
1.692H, m), 1.73-1.91(4H, m), 2.31(2H, t, J=7.5Hz), 2.70(2H, t, J=7.56Hz), 3.69(3H, s),
4.40(2H, dt, J=47, 6Hz), 4.54(1H, q, J=7.5Hz), 4.71(1H, d, J=7.56Hz), 6.44(1H, d,
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4.79(1H, d, J=8Hz), 6.46(1H, d, J=3.5Hz), 6.48(1H d, J=3.5Hz), 7.36(2H d,
J=8.5Hz), 7.64(2H, d, J=8.5Hz) Exanpl e 130: Methyl 4-[5-
[5,6,6,6-Tetrafl uoro-5-trifluoromethyl- 1 -(4-fluorophenyl -
sul f onyl am no) hexyl] -2-thienyl]butyrate Appearance pal e yel |l ow vi scous

?:vl[ e'r rR] )59§§.BHHi?‘6.47d’H,(d,'ﬂla.&lﬁ),ef.ﬁd(zli, t, F48H), %?%&H,g{g%:é@,eﬁfli)umwg z : 581
spectrum [err] (CDOJ[err]) ppm 1.48-1.68(2H m, 1.78-1.94(4H, m,
2.01- 2.08(2H, m, 2.31§2H, t, J=7.5Hz), 2.71(2H, t, J=7.5Hz), 3.69(3H,
s), 4.53Example 1347 Methyl 4-B-[6s(tupro- t(4-pigephenylBulfeyylpminp)hegead- Zbipnyl]-
6.47(1H,,d, J=3.5Hz), 7.07(2H, t, J=9Hz), 7.73(2H dd, J=9, 5Hz) Exanple
131: Met RUW™a% 51474 5,5, 6,7, 7, 7-Cctaf | uoro-6-trif I uor omet hyl -

1-(4-fl u%ﬁéar_ag&enyﬁaqy#élw{,gggdgqﬁlhept yl']-2-thienyl]butyrate Appearance
pal e yel | ow vi scous ol | R spectrum v (liqg) cnferr] : 3272, 1738 Mass
spect r umR spdctrum 667 (i) exmu'l ) : NREBGs,pekz36um [err] (CDOJ[err]) ppm
: 1.89(2H, _qn, J=7.5Hz), 1.99-2.30(4H, ;9 , 2. 31(2H, t, J=7.65Hz), 2.72(2H,
t, J=7. SHMR speggumy §) (CDGg 1ppmy, : JI7265134(1H, my( 1437-1:A5(3Hg m)4).60-

6. 48( 2H, . 09( 2 =9Hz) 5( 2H, = )= -

Met hyl 4;%%)@}?,[@5?_1(55 &J’rt?ilgtr}%p énzy“fsg(ﬁ%f gn‘};i"a%%%?’%’f%}?’:%rJoﬁexﬁﬁ’r%-g@%‘?’éﬁy|] i
but yr at e 4AppEAr af)CR=47. M b2y &l d RYHY S RUSID)| 4I98(TReal TemsHz),v6.ah (1, d,
cnerr] : 3284, 1738 WMass spectrum mz : 475, 477 (3:1, Merr]) NWR
spect r umJ=3.5Ha), 6]50(11EDEI I8¢5, 7.846@H, t.. J=0H2.R.18@H; dHJ=H)2z) 1. 34- 1. 42( 3H,

m, 1.58- 1.69(2H, m), 1.72-1.91(4H, m, 2.32(2H, t, J=7.5Hz), 2.70(2H, t,
J=7.5Hz), 3.69(3H, s), 4.40(2H, dt, J=47, 6Hz), 4.54(1H, q, J=7.5Hz),

0. Soty ProgV BN G et Al e CilorabEinlonshutio} o B s hshuaticro. 734020
4-[ 5- [ 6- hbxydphredyl|Butytater ophenyl sul f onyl am no) hexyl ]-2-thienyl]- butyrate
Appearance pale yellow viscous oil
IR spectrum v (ligg cm? : 3280, 1738
NMR spectrum 6 (CDCl)) ppm : 1.42.1.51(1H, m), 1.57-1.67(1H, m), 1.73-
1.81(1H, m), 1.85-2.02(5H, m), 2.31(2H, t, J=7.5Hz), 2.57(2H, t, J=8Hz), 3.68(3H, s),
4.27(1H, q, J=7.6Hz), 5.08(1H, d, J=8Hz), 6.86(2H, d, J=8Hz), 6.97(2H, d, J=8Hz),

7.24(2H, d, J=8.6Hz), 7.52(2H, d, J=8.5Hz)

Example 136: Methyl 4-[4-]5,5,6,6.6-Pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl]-
phenyl]butyrate

Appearance pale yellow viscous oil

IR spectrum v (lig) em?® : 3284, 1738

NMR spectrum d (CDCl;) ppm : 1.43-1.51(1H, m), 1.57-1.66(1H, m), 1.73-
1.81(1H, m), 1.88(2H, gn, J=7.5Hz), 1.93-2.17(2H, m), 2.29(2H, t, J=7.5Hz), 2.566(2H, t,
J=7.56Hz), 3.68(3H, s), 4.27(1H, q, J=7.5Hz), 5.04(1H, d, J=8Hz), 6.87(2H, d, J=8Hz),
6.96(2H, t, J=8.5Hz), 6.97(2H, d, J=8Hz), 7.61(2H, dd, J=8.5, 5Hz)

Example 137: Methyl 4-[4-[5,5,6,6,6-Pentafluoro-1-(4-nitrophenylsulfonylamino)hexyl]-
phenyllbutyrate
Appearance pale yellow plates (i-Pr,0)



Appear ance pal e yell ow viscous oil IR spectrum v (lig) cnferr]

3284, 1738 Mass spectrummz : 459 (Merr]) NWVR spectrum [err]
(coAferr]l) ppm  1.23-1.31(1H, m, 1.33-1.43(3H, m, 1.58- 1.69(2H, m,
1.73-1.91(4H, m), 2.31(2H, t, J=7.5Hz), 2.70(2H, t, J=7.5Hz), 3.69(3H, s),
4.40(2H, dt, J=47, 54(1H, q, J=7.5Hz), 4.71(1H, d, J=7.5Hz),

6 44(1ng 6§I5IZ~)7O§"C 53

J=3. 5Hz)AngayAZ("&l-d;23 stJN:éﬁ)ngZ) 7.05(2H, t, J=8.5Hz), 7.71(2H, dd, J=8.5,
5Hz) Exanpl e 134: Met

4-[ 5- [ 6- FI (alcolated 4/m|€r%b%n>lﬂs4jﬁ$ orNI%@ﬁ no) hexyl]-2-thienyl]- butyrate

Appear ance lg yell S, QL. pectrum v (liqg) cnferr] : 3280,
1736 NMWR & ‘E@Ii 8\/%[% ’f CILII’("c&d [I‘ér‘If%"f ppm:  1.26-1.34(1H ),
1.37-1. 45(3H M, .60 1. 70(2H, M, 1.75-1.91(4H, m), 2.28(2H t,
J=7.5Hz), 2.65(2H, t, J=7.5Hz), 3.69(3H, s), 4. 41(2H, dt, J=47.5, 6Hz),
4. 63(1H, Examp]ls?lSBi—M)athﬂ 49A{(45,6,6/6-Phata Gidz)-1-@-mdthatyphenylsdteybiin)no)6. 50( 1H,
d, J=3.5H) mgb t, J=9Hz), 8.18(2H, d, J=9Hz)  Exanple 135: Net hyl
4- 4- [1her'th}n wpHats | sul f onyl ami no) -5, 5, 6, 6, 6- pent af | uor o-

hexyl ] ph butyr at earance., pale yellow viscous oil IR spectrum
v (l1iQ) %III%@I‘rIIce %Obr%fégouf\lm spectrum [err] (CDC[err]) ppm:

1. 42- 1. 5 dfdotrin 1,,5@@ 6F(1H #980 1.773s 1.81(1H, m), 1.85-2.02(5H, m,
2.31(2H, t, J=7.5Hz), 2.57(2H, t, J=8Hz), 3.68(3H, s), 4.27(1H,

q,
J=7. 5Hz) NMR G8¢ctkymd, 0= 89@)013)6 |6 2H, dI38Jl==87K& 19, 917§52H6261H JmaHzl)73-

[7523(%“61 BB e 0085 5 wﬂi&ﬂ%ﬁﬁ@ﬁ%ﬂﬁ%ﬁ&ﬁﬁ Jreele) Moadin s

h I I I
RS N bl G L

1. 43- 1. GIHSEH), 6’())9(2]1:1 87348166 ( 1HS(2H), d, I=98z)

Example 139: Ethyl 4-[4-[5,5,6,6,6-Pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl}-
phenyllbutyrate

Appearance colorless viscous oil

IR spectrum v (liQ) cm! : 3284, 1734

NMR spectrum & (CDCly) ppm : 1.27(8H, t, J=7.5Hz), 1.43-1.61(1H, m), 1.57-
1.67(1H, m), 1.73-1.81(1H, m), 1.84-2.02(5H, m), 2.28(2H, t, J=7.5Hz), 2.56(2H, t,
J=7.6Hz), 4.14(2H, q, J=7.5Hz), 4.27(1H, q, J=7.5Hz), 56.06(1H, d, J=7.6Hz), 6.87(2H, d,
J=8Hz), 6.96(2H, t, J=8.6Hz), 6.97(2H, d, J=8Hz), 7.61(2H, dd, J=8.5, 5Hz)

Example 140: Methyl 5-[4-[1-(4-Chlorophenylsulfonylamino)-5,5,6,6,6-pentafluoro-
hexyl]phenyl]valerate
Appearance colorless needles (i-Pr,0)
mp 79~81C
Analysis for C, H,,CIF;NO,S
Calculated % C, 51.85; H, 4.89; N, 2.52
Found % C,51.67, H, 4.85; N, 2.55

Example 141: Methyl 5-[4-[5,5,6,6,6-Pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl]-

56



1.81(1H, m), 1.88(2H, gn, J=7.5Hz), 1.93-2.17(2H, m), 2.29(2H, t, J=7.5Hz),
2.56(2H, t, J=7.5Hz), 3.68(3H, s), 4.27(1H, g, J=7.5Hz), 5.04(1H, d,
J=8Hz), 6.87(2H, d, J=8Hz), 6.96(2H, t, J=8.5Hz), 6.97(2H, d, J=8Hz),
7.61( 2H, dd J=8. 5 5Hz) Exarrple 137: Methyl 4-

[4-[5,5, g (@fluoro- 1 -(4-nitrophenylsulfonyl am no)hexyl] -

phenyl]b ty;y te Appearance pale yellow plates (i-Pr[err]O

54 Appealf®nce  pale yellow&ﬂs&h@bﬂ] 70.5C Analysis for
C[err]H[err]F[err]N[err Qerr] Cal cul ated % C, 50.00; H, 4.56; N, 5.07
Found %Rspectrunc go(iq); cm’' 4. 6384N, 14380 Exanple 138: Methyl 4- [4-

5,5, 6, fl h h f I

Lexyl ] ph fsg%‘% ‘Iugt?reodAéggaétlgEt OXyBaFZ%%'flg%\}r{?ey uf;g%)h%(q}h g’Be(,lt rum
v (1iq) Paiﬁﬁf Iy, 138%8@02(%?13%1) H"éi(ﬁ@e&tJ#rBHz), ﬁ%aﬁh £ @Dﬂsh%f rq, é8(3HE|§7,
1.38-1.47(1 62(1 m, 1.84-2.00(5H  "'n),

2. 30( 2H, 4 726(1;91:7(; 5}#7)51173, 5@(021411 u,, JéSﬂz)SlﬂzSE)(zﬂ ﬂsgssﬂz)s)e 95(SHS 2, 3+8.5H)),

4. 22(1H, g 121 (H J=7.5Hz), 6.79(2H, d, J=9Hz), 6.90(2H, d,
J=8Hz), & 6@(@4 Ja8 D=6 §2 ﬂdséf&ﬁ 6l) J=9Hz)  Exanpl e 139: Ethyl A4-
[4-[5, 5, 6, 6, 6-Pent af | uor o- - (4-f 1l uorophenyl sul fonyl am no) hexyl ] -

phenyl ] butyrate Appear ance colorless viscous oil IR spectrum v (l1iQ)
cnferr] Exa38K. 14271914tthE{@[mQuamuﬂophex{y@édlion&ﬁmhbm )6} tr@RiBrokiexyl]27( 3H, t,
J=7.5Hz), 1.43-1.51(1H, m, 57- 1.67(1H, m, 1.73-1.81(1H, m,

1. 84-2. OQ}(GBBII]bH}YTa@ 28( 2H, t, J=7.5Hz), 2.56(2H, t, J=7.5Hz), 4.14(2H, q,

N R I CACU R
IR spectrum v (lig) cm? 3284 , 1738
NMR spectrum & (CDCl;)) ppm : 1.18-1.27(1H, m), 1.34-1.42(1H, m), 1.51(2H, gn,
J=8Hz), 1.66-1.73(1H, m), 1.78-1.84(1H, m), 1.89(2H, gn, J=7.5Hz), 1.94-2.02(2H, m),
2.31(2H, t, J=7.5Hz), 2.56(2H, t, J=8Hz), 3.68(3H, s), 4.26(1H, q, J=7.5Hz), 4.83(1H, d,
J=7.5Hz), 6.85(2H, d, J=8Hz), 6.96(2H, d, J=8Hz), 7.24(2H, d, J=8.5Hz), 7.50(2H, d,
J=8.5Hz)

Example 143: Methyl 4-[4-[6,6,6-Trifluoro-1-(4-fluorophenylsulfonylamino)hexyl]-

phenyllbutyrate

Appearance colorless viscous oil

IR spectrum v (lig) em? : 3284, 1738

NMR spectrum & (CDCly) ppm : 1.18-1.27(1H, m), 1.34-1.43(1H, m), 1.50(2H, qn,
=8Hz), 1.66-1.73(1H, m), 1.78-1.84(1H, m), 1.88(2H, qn, J=7.5Hz), 1.94-2.02(2H, m),

2.29(2H, t, J=7.5Hz), 2.56(2H, t, J=7.6Hz), 3.68(3H, s), 4.26(1H, q, J=7.56Hz), 4.84(1H, d,

J=7.6Hz), 6.86(2H, d, J=8Hz), 6.95(2H, t, J=9Hz), 6.96(2H, d, J=8Hz), 7.60(2H, dd, J=9,

5Hz)

Example 144: Methyl 4-[4-[6,6,6-Trifluoro-1-(4-nitrophenylsulfonylamino)hexyl]-
phenyllbutyrate

Appearance pale yellow plates (i-Pr,0)

mp 65.5~66.5°C
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Exanpl e 140: Met hyl 5-[4-

[ 1- (4- Chl or ophenyl sul f onyl am no) -5, 5, 6, 6, 6- pent af | uor o-

hexyl ] phenyl ] val erate Appear ance colorless needles (i-Pr20 np -

79[ err]81C Analysis for CJerrJ]Herr]ClF[err]NJerr]S Cal cul ated % C,

51.85; H . 389; . Found % C, 51.67; H 4.85; N, 2.55
Exanpl e %ﬁélygll@é‘?%fa%’ RIZOG[SS 5, 6, 6, 6- Pent af | uor o-

1- (4-f 1 uor erieMegulef ooy baaBnolheRy! 1N; 5.42

55 phenyl ] val erate Appearance pal e yell ow viscous oil IR
spectrum Found| %) cnCehd 7 H2822; 1N3848NVR spect rum [err]

(cDC [err]) ppm 1.42-1.51(1H, n), 1.54-1.66(5H, n), 1.73- 1.81(1H m),
1.85-2.02(3H, ), 2.34(2H, t, J=7.5Hz), 2.54(2H, t, J=7.5Hz), 3.68(3H s),

1-5. Si) Egﬂ‘gﬂ‘&s’(%%ahﬁ AN Q- Guarfpiihay by £ 17 Migheatiole 201
Met hyl  4hept4phénylputiacs ophenyl sul fonyl am no) -6, 6, 6-trifl uorohexyll -

phenyl ] butyrat e Appearance colorless viscous oil IR spectrum v (1iq)
cnf err]' Appgmgyce 17%%@@‘% peeauspih [err] (CDO[err]) ppm

1.18-1. 27( 1H 42( 1H, OH, Joghr) . 1 66-1.73(1H M),
1. 78-1.821% pec ’ﬁ%‘“ 31(‘%’H “& Jg%s%mf%l 042 02( 2H, Zr) 2.31(2H, (t, "
J=7.5H ¢ 3. 6863H  9)1 1 7 , 1H,
7 i, O R, S i ) o o

J=8. 5Hz) 1.57(A0( @), 1c6717157(8HBI-in) 1.8 08051, m323\H2Hylt 41—[743Hz) 256(2H t,
[6,6,6-Trifl uoro- é‘ uorog‘henyl sul f onyl am no hex Z} eanIJ] butgrat e
Appear andsT-5Hab) b58@Hs 5 SPHIR. & P RHe e PR, & Jr5H.of.8 e&ﬁg [9=8Hz 08,

i7§§1 T%?ﬁﬁ%ﬁ r%’ﬂ*—ﬁ%?ﬁabé%—%%@%7 9%5%16&13‘781%}%1 27(5“41 78-1.84(1H, ),

1.88(2H, qn, J=7.5Hz), 1.94-2.02(2H, m),

Example 146: Methyl 4-[4-[6,6,7,7,7-Pentafluoro-1-(4-fluorophenylsulfonylamino)-
heptyl]phenyl]butyrate

Appearance pale yellow viscous oil

IR spectrum v (lig) em? : 3288, 1740

NMR spectrum 6 (CDClz) ppm : 1.18-1.27(1H, m), 1.34-1.44(1H, m), 1.48-
1.57(2H, m), 1.67-1.75(1H, m), 1.80-1.98(5H, m), 2.30(2H, t, J=7.5Hz), 2.56(2H, t,
J=7.6Hz), 3.68(3H, s), 4.27(1H, q, J=7.5Hz), 4.82-4.90(1H, m), 6.86(2H, d, J=7.56Hz),
6.95(2H, t, J=8.6Hz), 6.96(2H, d, J=7.6Hz), 7.60(2H, dd, J=8.5, 56Hz)

Example 147: Methyl 4-[4-[1-(4-Chlorophenylsulfonylamino)-4,4,5,5,6,6,6-heptafluoro-
hexyl]phenyllbutyrate
Appearance colorless plates (80% aq MeOH)
mp 100~102°C
Analysis for Cy3H,3CIF;NO,S
Calculated % C, 47.80; H, 4.01; N, 2.42
Found % C,47.66; H, 3.84; N, 2.49

Example 148: Methyl 4-[4-[4,4,5,5,6,6,6-Heptafluoro-1-(4-fluorophenylsulfonylamino)-

hexyl]phenyllbutyrate
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2.29(2H, t, J=7.5Hz), 2.56(2H, t, J=7.5Hz), 3.68(3H s), 4.26(1H q,
J=7.5Hz), 4.84(1H, d, J=7.5Hz), 6.86(2H, d, J=8Hz), 6.95(2H, t, J=9Hz),
6.96(2H, d, J=8Hz), 7.60(2H, dd, J=9, 5Hz) Exanple 144: Methyl 4-[4

[6,6.6-Trifluoro- 1-(4- ni trophenyl sul f onyl am no) hexyl] - phenyl]butyrate
Appear ange e ye E, }EP[ 65. 5[ err] 66.5C

56 &ppeaﬂnéieys?ésio err 2’err] é‘%‘?m[ err] Jerr]S Cal cul ated %
C, 53.48ypH 5. 27, 591.5'5614@ Found % C, 53.47; H, 5.22; N, 5.48

Exanmpl e 145: Met hy

4- [ 4- [ | - Adalgsis doroBRBaEN0L3 onyl ami no) - 6, 6, 7, 7, 7- pent af | uor o-

hept yl ] ph | ] butyrate Ag pearance aI e yeI I ow viscous oil IR spectrum
v (liq) cnfn%}quate 3%88C. 4 wvﬁlgp t #-4th [err] (CDCl[err]) ppm

1.17-1. 28 v 1. 381,541 1.57(2H, m, 1.67-1.75(1H m,
1.80-1. 98%%&“@/ 31?2?151% b, @%Hzlﬁ’sgg%a(m,( t) rr?J:7.5Hz), 3. §38(3H,m)s),
4.27(1H q, =T SHz) . 4. 98(1H, d, J-BH),6.86(2H "d, J=8rp), 6.96(2H d

J=8Hz), 7.24(2H, d, J=8. 5Hz[) 51(2H, d, J=8.5Hz) npl e 146: Methyl 4-
[4-[6, 6, Bxampleddft Merhid dd4-[1- (evillrlmnh@pﬂeﬂmnytﬂmmw éﬁré‘nb)? 7-heptafluoro-
heptyl ] p eqéb]} b%ﬁlé é, Appear ance pal e yell ow viscous oil IR spectrum
v (l1iQ) ]5§ ®1740 NWR spectrum [err] (CDC[err]) ppm

1.18-1. 21%%44%1@9 Jeoﬁ4re;sei@é(;d§|,011n) 1.48- 1.57(2H, n), 1.67-1.75(1H, 1),
1.80-1.98 t, J=7.5Hz), 2.56(2H, t, J=7.5Hz), 3.68(3H, s),

4. 27(1H, Im;spettﬂmst)z (qu)823m4‘ 90(24 m1736. 86(2H d, I=7.Shz)  ~ 6.95(2H 1,
J=8. 5Hz) 6 96(2H d, J=7 8tk), 7.60(2H, dd, J=8 5 SHz)  Exanple 147
Vet hyl 4NMR spectramch §r SRS sBRPony | drfsnb§2Aty, ’5) 51é B.68CHEp 3 | 1B o-

1.82(1H, m), 1.86-1.92(3H, m), 1.95-2.07(2H, m), 2.31(2H, t, J=8Hz), 2.67(2H, t, J=8Hz),
3.68(3H, s), 4.28(1H, q, J=7.56Hz), 4.89(1H, d, J=8Hz), 6.86(2H, d, J=8Hz), 6.97(2H, d,
J=8Hz), 7.25(2H, d, J=8.6Hz), 7.52(2H, d, J=8.6Hz)

Example 150: Methyl 4-[4-[5,5,6,6,7,7,7-Heptafluoro-1-(4-fluorophenylsulfonylamino)-
heptyl]phenyllbutyrate

Appearance colorless viscous oil

IR spectrum v (lig) cm! : 3288, 1738

NMR spectrum d (CDCly) ppm : 1.43-1.62(1H, m), 1.54-1.68(1H, m), 1.74-
1.82(1H, m), 1.85-1.91(3H, m), 1.93-2.06(2H, m), 2.29(2H, t, J=7.5Hz), 2.56(2H, t,
J=7.6Hz), 3.68(3H, s), 4.28(1H, q, J=7.5Hz), 4.96(1H, d, J=8Hz), 6.87(2H, d, J=8Hz),
6.96(2H, t, J=9Hz), 6.97(2H, d, J=8Hz), 7.61(2H, dd, J=9, 5Hz)

Example 151: Methyl 4-[4-[1-(4-Chlorophenylsulfonylamino)-4,4,5,5,6,6,7,7, 7-nona-
fluoroheptyl]jphenyljbutyrate

Appearance pale yellow viscous oil

IR spectrum v (lig) cm® : 3276, 1738

NMR spectrum 6 (CDCly) ppm : 1.90(2H, qn, J=7.56Hz), 1.93-2.26(4H, m),
2.31(2H, t, J=7.5Hz), 2.68(2H, t, J=7.56Hz), 3.68(3H, s), 4.30(1H, q, J=7.5Hz), 4.90(1H, d,
J=8.6Hz), 6.86(2H, d, J=8Hz), 6.99(2H, d, J=8Hz), 7.26(2H, d, J=8.5Hz), 7.563(2H, d,
J=8.5Hz)
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hexyl ] phenyl ] butyrate Appearance colorless plates (80% aq MeOH) np
100[ err] 102C Analysis for (Jerr]JHerr]OF[errel]NJerr]S Cal cul ated %
C, 47.80; H 4.01; N, 2.42 Found % C, 47.66; H 3.84; N, 2.49

Exanpl e 148: Methyl 4-[4- [4,4,5,5,6, 6, 6-Heptafl uoro-
1- (4-fl uorophenyl sul fonyl am no)- hexyl ] phenyl ] butyrate

57 Appear ance colorless plates (i-Pr20 n-Hexane) np
59. 5[ er r ERdfipleAysal NBa'tlSylf40[r4 [@]4¢5,5 B, B 7 7] RheafToNO 4 Hfudrophen{ddlifonydt ed % C
49.20; H, 4.13; N 49 Found % C, 49.16; H, 3.95; N, 2.57

Exarrpl e amglo)mthk)mhenyﬂbutyrate
4- Chl or ophen onyl am.no)-5,5,6,6, 7,7, 7- hept af | uor o-
heptyl ] p BPRA B‘fftyrpftl%yayﬂgb‘élﬁgé‘ﬁ(?él col orl ess viscous oil IR spectrum

v (119) pok clh]um 32/881? 1f38 - '\Msospeﬁt:a@um [err] (CDCl[err]) ppm
1. 43- 1. 52(1 , 68(1H m, 1.74- 1.82(1H, mn), 1.86-1.92(3H m),

1. 95-2. ommH,spemunz 31 ZHD(Ila) JapaHz) 1.386&H, 2, J&7. 531:3&94-2.03(%3(13)42@4} .
4. 28( 1H, J=7.5Hz 1H =8Hz 2H J=8Hz 6.97(2H
tre) %%@(Hzm, SobiI 1ol S, 5P, =T SREHEH, Bk A U1 Gy

ﬁeLfyl ] p @IH]GbUt j*g f&%%%aar an({tejhs(ﬁlze)l olré?é%gh\glpél:%é ir"?g(é’j%n?ﬁg)blggprzhm
v (liq) ¢gf3@r[{,]dd,;1 @m 1738 NWR spectrum [err] (CDCl[err]) ppm
1.43-1.52(1H, m, 1.54-1.68(1H, m, 1.74- 1.82(1H, m, 1.85-1.91(3H ),
1.93-2.06(2H, m, 2.29(2H, t, J=7.5Hz), 2.56(2H, t,
Example 1563: Methyl 4-[4-[1-(4-Chlorophenylsulfonylamino)-6,6,6-trifluoro-5-methyl-
hexyl]phenyl]butyrate
Appearance colorless viscous oil
IR spectrum v (lig) em?! : 3288, 1738
NMR spectrum & (CDCly) ppm : 1.01(1.5H, d, J=7.6Hz), 1.02(1.5H, d, J=7.5Hz),
1.08-1.18(0.56H, m), 1.22-1.34(2H, m), 1.37-1.46(0.5H, m), 1.56-1.73(2H, m), 1.75-1.85(1H,
m), 1.89(2H, qn, J=7.5Hz), 1.98-2.08(1H, m), 2.31(2H, t, J=7.5Hz), 2.56(2H, t, J=7.5Hz),
3.68(3H, s), 4.24-4.30(1H, m), 4.87(1H, d, J=8Hz), 6.85(1H, d, J=8Hz), 6.86(1H, d,
J=8Hz), 6.95(1H, d, J=8Hz), 6.96(1H, d, J=8Hz), , 7.23(1H, d, J=8.5Hz), 7.24(1H, d,
J=8.6Hz), 7.50(1H, d, J=8.5Hz), 7.51(1H, d, J=8.5Hz)

Example 154: Methy! 4-[4-[6,6,6-Trifluoro-1-(4-fluorophenylsulfonylamino)-5-methyl-
hexyllphenyl]butyrate

Appearance colorless viscous oil

IR spectrum v (lig) cm! : 3288, 1740

NMR spectrum & (CDCly) ppm : 1.01(1.5H, d, J=7.5Hz), 1.02(1.5H, d, J=7.5Hz),
1.09-1.19(0.5H, m), 1.21-1.356(2H, m), 1.38-1.48(0.5H, m), 1.56-1.85(3H, m), 1.88(2H, qn,
J=7.6Hz), 1.98-2.10(1H, m), 2.29(2H, t, J=7.5Hz), 2.56(2H, t, J=7.5Hz), 3.68(3H, s),
4.26-4.30(1H, m), 4.83(1H, d, J=8Hz), 6.86(1H, d, J=8Hz), 6.87(1H, d, J=8Hz), 6.91-
7.00(4H, m), 7.55-7.64(2H, m)

Example 155: Methyl 4-[4-[1-(4-Chlorophenylsulfonylamino)-5,6,6,6-tetrafluoro-5-
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J=7.5Hz), 3.68(3H, s), 4.28(1H, q, J=7.5Hz), 4.96(1H, d, J=8Hz), 6.87(2H,
d, J=8Hz), 6.96(2H, t, J=9Hz), 6.97(2H, d, J=8Hz), 7.61(2H, dd, J=9, 5Hz)
Exanpl e 151: Met hyl 4-[4-

[ 1- (4- Chl or ophenyl sul fonyl am no)-4,4,5,5,6,6,7,7, 7-nona-

fl uoroh arance pal e yellow viscous oil IR
spectr uﬁ%g ﬂﬂ&&??ﬂé’;ﬂ&#{]éﬂﬁﬁyﬁbu%g 1738 NWVR spectrum [err]
(CDa [erA]}ﬁearﬂRﬁ‘ colorlésRbetlus 00N, J=7.5Hz), 1.93-2.26(4H m, 2.31(2H, t,

J=7.5Hz), 2.58(2H, t, J=7.5Hz), 3.68(3H _s), 4.30(1H q, J=7.5Hz), 4.90(1H,
d, st.mﬁgectrum 86v2fid d cmy’ 8Hz?)2846 Y H, d, J=8Hz), 7.26(2H d,
é§8.5l-|z) M%%S?’éié%le §558D§5 :  1.40-1.50(1H, m), 1.55-1.64(1H, m), 1.71-
4-_[4-[41f17§ﬁ151 6mf 1. 85 1792*}@96%)“01@7 304kH,| HYr 9%*1?2”1&" g UL P8y, 2.67(H, t
am no) hept yl' ] phenyl Tbutyrate ‘Appearance pal e yell ow vi scous oi | R
spect r unJ-7 5Nz) I316$X3I& n{;)e r4rz7(1H 6,28@7 5H1)Z3898(des pe8Hr)ra.85(2Hedr P=8Hz),
b{% %S S; %194202(2H m, 2.04-
2 25(2H6 @ dzéf&lﬂ@,?z (?szmllz?Hz)z’ié@ g=9H2y 5Hz), 3.68(3H, s),
4.30(1H, g, J=7.5Hz), 5.16(1H, d, J=8.5Hz), 6.87(2H, d, J=8Hz), 6.96(2H,
t, J=9Hz), 6.99(2H, d, J=8Hz), 7.63(2H, dd, J=9, 5Hz) Exanpl e 153:

Met hyl 4E£é|mﬁ)l[e]156(IGIBQWIQE[QFIB%m{d;-fwhfaﬂﬂbﬂoa.‘mtﬁﬂﬁor@m@tl@lflr A freRbpheyiet hyl -

hexyl ] phenyl | butyrate Appearance colorless viscous oil IR spectrum %
(liq) cnvaéfqn}'lamlBQBl@xyl]mlEml]bmtspectrum [err] (CDO[err]) ppm
1.01(13&1 d, J=7.5 )r 1.02 [err], d, J=7.5Hz), 1.08-1.18(0.5H, m,
1.22-1 ?Iﬁ%fa?ﬁe folgyless yige S§ m, 1.56-1.73(2H, m, 1.75-1.85(1H m

1. 89( 2H, 1 Ebect?mYn 5Hg)( i W2 O8§g§g @73 2.31(2H, t, J=7.5Hz), 2.56(2H, t,

J=7.5Hz), 4.24-4.30(1H, , 4.87(1H, d, J=8Hz), 6.85(1H, d,

J=8Hz), HI\/HB(Sinttrﬂkn 6 (CDCl;) ppm : 140149(1H m), 1.54-1.63(1H, m), 1.71-
1.78(1H, m), 1.82-1.91(3H, m), 1.97-2.04(2H, m), 2.29(2H, t, J=7.5Hz), 2.56(2H, t,
J=7.5Hz), 3.68(3H, s), 4.27(1H, q, J=7.5Hz), 4.94(1H, d, J=8Hz), 6.86(2H, d, J=8Hz),

6.96(2H, t, J=8.6Hz), 6.97(2H, d, J=8Hz), 7.61(2H, dd, J=8.5, 5Hz)

Example 157: Methyl 4-[4-[1-(4-Chlorophenylsulfonylamino)-4,4,5,5,6,7,7,7-octafluoro-
6-trifluoromethylheptyljphenyl]butyrate

Appearance colorless viscous oil

IR spectrum v (lig) em! : 3276, 1738

NMR. spectrum d (CDCly) ppm : 1.89(2H, qn, J=7.5Hz), 1.94-2.28(4H, m),
2.31(2H, t, J=7.6Hz), 2.67(2H, t, J=7.5Hz), 3.68(3H, s), 4.29(1H, q, J=7.5Hz), 5.01(1H, d,
J=8.5Hz), 6.86(2H, d, J=8Hz), 6.99(2H, d, J=8Hz), 7.26(2H, d, J=8.5Hz), 7.53(2H, d,
J=8.5Hz)

Example 158: Methyl 4-[4-[4,4,5,5,6,7,7,7-Octafluoro-6-triflucromethyl-1-(4-fluoro-
phenylsulfonylamino)heptyllphenyl]butyrate

Appearance colorless viscous oil

IR spectrum v (lig) em? : 3276, 1738

NMR spectrum d (CDCly) ppm : 1.88(2H, qn, J=7.6Hz), 1.95-2.12(3H, m), 2.15-
2.27(1H, m), 2.29(2H, t, J=7.6Hz), 2.57(2H, t, J=7.56Hz), 3.68(3H, s), 4.29(1H, q, J=7.5Hz),
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J=8Hz), 6.95(1H, d, J=8Hz), 6.96(1H, d, J=8Hz), , 7.23(1H, d, J=8.5Hz),

7.24(1H, d, J=8.5Hz), 7.50(1H, d, J=8.5Hz), 7.51(1H, d, J=8.5Hz) Exanpl e
154: Methyl 4-[4-[6,6,6-Trifluoro-1-(4-fluorophenylsulfonyl am no)-5-net hyl -
hexyl ] phenyl ] butyrate Appearance colorless viscous oil IR spectrum %

| 7 t

o) 1 ohPbh . FERHe, bagR N8, ian, L5l et el B,
1.21- 1. 35@3@1{,@)1,,1583%14% 48(0.5H, ), 1.56-1. 85(3H m, 1.88(2H, qn,
J=7.5Hz), 1. 98- 10(1H m, 2.29(2H, t, J=7.5Hz), 2.56(2H, t, J=7.5Hz),

3.68(3H, s), 4.26-4.30(1H n), 4 83(1H d, J=8Hz), 6.86(1lH, d, J=8Hz).

et hyl  4EFmPE IR J&aﬁyﬁéﬂﬁé&ﬁ%rga%ﬂ%?yéngﬁézéﬂeé%hafﬁfp&e”ﬁyﬁ o

59 bu ty?;t@lfluoromsthylhexyl]phenyl]but[err]yrate Appear ance

col orl ess Viscous oil IR spectrum v (liq) cnferr] : 3284, 1738 NMR
spect r unAppedratide] coloblek$ asadlds (8pBaq MAOHP- 1. 50(1H, m, 1.55-1.64(1H, m,
1.71- 1.78(1H, m, 1.82-1.92(3H, m, 1.97-2.04(2H, nm), 2.31(2H t,

J=7. 5Hz)mP2 57(2H 8,5~T66. 5Hz), 3.68(3H, s), 4.27(1H, q, J=7.5Hz).

4. 98( 1H, d, J=8Hz), 6.97(2H, d, J=8Hz), 7.24(2H d,
3= 9H§) 48 %]i Bipr §23H39£§E§§F§ Exanpl e ) 56: it §1yl 4-1 4 : (

[5.6,6,6- T@a[c%fla{tb!@r@*5ct 58 fi8.UoHogBENYN; 2 88- (4- f | uor ophenyl -
sul f onyl ami no) hexyl ] phenyl] butyrate Appearance col orl ess viscous oi

| R spect rudound v %1 i q) Ccd§.60;r |H, 6.3288N, 3888 NWVR spectrum [err]
(CDCI[err]) ppm :  1.40-1.49(1H n), 1.54-1.63(1H, m, 1.71- 1.78(1H,
nM, 1.82-1.91(3H ), 1.97-2.04(2H, m, 2.29(2H, t, J=7.5Hz), 2.56(2H, t,

‘é =7 JSQZ) xg’mgﬁ(l%ﬁ M%)Lhyl‘ll [%7[%]#111101%1-1 (]4‘ ﬁuénHﬁﬂenﬁsuﬁfbﬁ}ﬁmﬂo)h‘éxﬁﬁﬁl)enyﬁ 86( 2H,

butyrate

Appearance pale yellow viscous oil

IR spectrum v (lig) em? : 3292, 1738

NMR spectrum d (CDCly) ppm : 1.14-1.22(1H, m), 1.29-1.39(3H, m), 1.56-
1.73(3H, m), 1.76-1.83(1H, m), 1.88(2H, qn, J=7.5Hz), 2.29(2H, t, J=7.5Hz), 2.66(2H, t,
J=7.56Hz), 3.68(3H, s), 4.28(1H, q, J=7.5Hz), 4.37(2H, dt, J=47, 6Hz), 4.88(1H, d,
J=7.56Hz), 6.87(2H, d, J=8.5Hz), 6.94(2H, t, J=9Hz), 6.95(2H, d, J=8.56Hz), 7.569(2H, dd,
J=9, bHz)

Example 161: Methyl 4-[{4-[6-Fluoro-1-(4-nitrophenylsulfonylamino)hexyl]phenyl]-
butyrate

Appearance pale yellow viscous oil

IR spectrum v (ligg ecm? : 3288, 1738

NMR spectrum d (CDCly) ppm : 1.05-1.26(1H, m), 1.32-1.42(3H, m), 1.58-
1.74(8H, m), 1.80-1.86(3H, m), 2.28(2H, t, J=7.5Hz), 2.52(2H, t, J=7.5Hz), 3.69(3H, s),
4.36(1H, q, J=7.5Hz), 4.38(2H, dt, J=47, 6Hz), 6.86(2H, d, J=8.5Hz), 6.91(2H, d,
J=8.6Hz),7.70(2H, d, J=8.5Hz), 8.06(2H, d, J=8.6Hz)

Example 162: 4-[5-[1-(4-Chlorophenylsulfonylamine)-5,5,6,6,6-pentafluorohexyl]-2-
thienyl]butyric Acid
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6.96(2H, t, J=8.5Hz), 6.97(2H, d, J=8Hz), 7.61(2H, dd, J=8.5, 5Hz)

Exanpl e 157: Met hyl

4-[ 4-[ 1- (4- Chl orophenyl sul fonyl am no) -4, 4,5,5,6,7,7, 7-oct af | uor o-
6-trifluoronmethyl heptyl]phenyl]butyrate Appearance col orl ess viscous oil

Begpectrum ay iyt pho, g5 e B AN SR il

J=7. 5Hz) 5,5 3,56 peitafluorcliefylpldzthieny|68(y3ite i8)8 m# oLRbrbtydEbfurkm/ 43621}11 of5‘21®1( 1H
. 1=8.8Hz), 6.86(2H, d, J=8Hz), 6.99(2H, d, J=8Hz), 7.26(2H, d, J=8.5Hz),

53( 2H, aqiieoug) :sgdlgmzyxydrmlgmglggvawm alzqd [stirring was continued at room
ri fbuor onmet h

2
ey chePBR e 65 e BoTe AT |t ot g%wawéﬁasmoweﬁ|u8flfre§§dw§cous
(0]
(

il IR ﬁ@@&fr@u'&?ater Wa(sldd‘&dctm&fer }es1du%27qhelxﬁ?5§uré\l ssmngi‘fi@&'rulith ({iﬁft]e
CDCl [err]) ppm 2H, J= , 1.95-2. 3H, , 2.15-  2.27(1H,

, 2. 2% @Hochlorid sadwm) thed e571€x2ﬂeld vhth ﬂu;mlﬁme)qhk&u&s( mﬁ,e m59thy¥n@ 8kilbride q,
J=7.5Hz) 4. 98( 1H,
d, J=8. 51|azyr wgs yaghed with vsa%sﬁzi)rledesawelmn the solnegt s’ﬂﬁ)remevegb( Zhe rgsultiagHy) |
7.63(2H, _dd, J=8.5 9: Mt

-(4-Chl orreglp Ul(‘ia’ﬁ'V s cr tgirf/?e%ﬁﬁl ﬁ?(;jo qul ugnre(gﬁg/gytwpwsml% fvere{ @lltemrggtbé' ﬁlxﬁ&gar ance

col orl esg msﬁlﬂ €83 @8&0@&&14\@ staldP Recrgstalhzatloﬂgfré{l & fnl)?tﬁpe oﬁﬂﬁé?bﬁylf or
CerrJHerr]CQFNderr] S Cal cul ated % C, 58.78; H,

Found % ether an{Cpthy8 ag0atergave cdlprlesy n@dps, mp&darﬁpﬂawi(ﬁo 'I\/Et hyl 4-[4-
[ 6- FI uorﬁﬁal%zéiﬁ‘é;‘&z %?Pwl sul f onyl am no) hexyl ] phenyl] - butyrate
Calculated % C, 44.99; H, 3.96; N, 2.62
Found % C, 45.00; H, 3.90; N, 2.63

The compounds of Example 163 through 213 were obtained in the same manner

as described in Example 162,

Example 163: 4-[5-[5,5,6,6,6-Pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl]-2-
thienyl]butyric Acid
Appearance colorless plates (i-Pr,O-n-Hexane)
mp 84.5~86°C
Analysis for CyoH,F¢NO,S,
Calculated % C, 46.42; H, 4.09; N, 2.71
Found % C,46.27, H,3.94; N, 2.75

Example 164: 4-[5-[5,5,6,6,6-Pentafluoro-1-(4-nitrophenylsulfonylamino)hexyl]-2-
thienyllbutyric Acid
Appearance pale yellow needles (80% aq MeOH)
mp 122.56~123°C
Analysis for CyoHy FsN,OgS,
Calculated % C, 44.12; H, 3.89; N, 5.14
Found % C, 44.02; H, 3.75; N, 5.25
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Appearance pale yellow viscous oil IR spectrum v (liq) cnferr] : 3292,
1738 NWVR spectrum [err] (CDCl[erre]) ppm 1.14-1.22(1H m,
1.29-1.39(3H, m, 1.56- 1.73(3H, m, 1.76-1.83(1H m, 1.88(2H qn,
J=7.5Hz), 2.29(2H, t, J=7.5Hz), 2.55(2H, t, J=7.5Hz), 3.68(3H, s),
4.28(1H, q, J=7.5Hz), 4.37(2H, dt, J=47, 6Hz), 4.88(1H, d, J=7.5Hz),
6.87(2H, d, J=8.5Hz), 6.94(2H, t, J=9Hz), 6.95(2H, d, J=8.5Hz), 7.59(2H,

dd, J=9Ex&hilp 16555-§5vpl-6l-ChibropHehiilshifénfidmiddd-5H, 816 /6opentafluorohexyl]-2-
1- (4-ni trophenyl sul fonyl am no) hexyl | phenyl] - butyrate Appearance pale
yel | ow vihderllyalsiric AdiR spectrum v (liqg) cnferr] : 3288, 1738 NMR

spectru err] err m..: 1.05-1.26(1H m, 1.32-1.42(3H m,
1.58- %&ﬁ%ﬁ%?%&&%@%ﬂ?w 2.28(2H, t, J=7.5Hz), 2.52(2H, t,
J=7.5Hz) 3. 69(3H, 19hr~114:36(1H, 0, J=7.5Hz), 4.38(2H, dt, J=47, 6Hz),
6.86(2H, d, J=8.5Hz), 6.91(2H, d, J=8.5Hz),7.70(2H, d, J=8.5Hz), 8.06(2H,
d, J=8. 5hajlysisHxafpHe,CIBNOS, [5- [1- (4-

Chl or ophenyl sul f onyl ani no)-5, 5, 6, 6, 6- pent af | uor ohexyl | -2-  thienyl Jbutyric
Aci d PReNEaTeulated” % C, 46037 ¥, 4.25; N, 2.56 61 Y yl] Toya

sol ution otﬁog?élo%g of 5e11$1¥§ 4H[1?'1&-1'1](J4‘2 ghl or ophenyl sul f onyl am no) -
Y2 16 .

5,5, 6, 6, 6-pent af ' uor ohek -thi'enyl ] butyrate in 8 m of tetrahydrofuran,
4.38 m of 2N aqueous sodi um hydroxi de sol uti on was added and stirring was
continued at room tenperature for 1.5 hours. After the reaction sol vent
was renolizampledét: ool 84,6, Pestaflugro-iit-dmongmbenyldelforybamive)eagll die. The

m xture S idified, wth dilute hydrochloric acid, and then extracted
with net%?’é‘ﬁg’a I’MG'de. The methylene chloride |ayer was washed with

vater, dihedea20d tRRMENGeUVER,0)as removed. The resulting residue was
crystallized 1 n diisopr opy‘f ether and the crystals were coll ected by

filtratimp to obt&b5n-9.853 g of colorless crystals. Recrystallization from
a mxture of dil sopro%ylg et her and ethyl acetate gave col orl ess needles, np
¥y

114. 5- 118pelypipdor Caagfy¥0aS% or Jerr]Herr]A Flerr]NJ err] S[err]
Cal cul at ed ¢, ffu14ted 4% 9 4753 - B54.3B R, 84

Found % C,47.25; H, 4.28; N, 2.78

Example 167: 4-[5-[1-(4-Chlorophenylsulfonylamino)-5,5,5-trifluoropentyl]-2-thienyl]-
butyric Acid
Appearance colorless needles (i-Pr,0-AcOEt)
mp 122.56~123°C
Analysis for C,gH,,CIF;NO,S,
Calculated % C, 47.15; H, 4.37; N, 2.89
Found % C,47.06;, H, 4.25; N, 2.93

Example 168: 4-[56-[1-(4-Chlorophenylsulfonylamino)-6,6,6-trifluorchexyl}-2-thienyl}-
butyric Acid
Appearance colorless needles (80% aq MeOH)
mp 115.56~117°C
Analysis for C,H,3CIF;NO,S,
Calculated % C, 48.24; H, 4.66; N, 2.81
Found % C, 48.13; H, 4.65; N, 2.82
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Found % C, 45.00; H, 3.90; N, 2.63 The conpounds of
Exanpl e 163 through 213 were obtained in the sanme manner as described in
Exanpl e 162. Exanpl e 163: 4- [5-[5,5, 6, 6, 6-Pent af | uor o-

1- (4-f 1l uorophenyl sul fonyl am no) hexyl]-2- thienyl]butyric Acid Appearance
colorless plates (i-Pr[err] O n-Hexane) np 84.5-86[err]C
Analysis for Cerr]JHerr]Flerr]NJerr] S err] Calculated % C, 46.42; H,

4.09; N Exanfple 1697963 b,6 B6Trifluoro-1GA-ffbraplienylisulfofiiamino)Bexid]-2-txagpl e 164:
4- [5- [5,5,6,6,6-Pentafluoro- 1-(4-nitrophenyl sul fonyl am no) hexyl] - 2-
t hi enyl ]WWIA@ldA\CI d Appearance pal e yell ow needl es (80% ag MeCOH)

np
122. 5[ er 123 err]C err] F[ err] N206S2 Cal cul at ed
% C, [44‘&11 e3] §§1°A’E1SS %ﬁ‘fﬁf (EB&’ ﬂﬁ(}ﬁﬁghﬂ[% A c] 44.02; H, 3.75; N,

5.25 mp 135~136°C 62 Exanpl e 165:
5- [5- [1-(4-Chlorophenyl sul fonyl am no) -5, 5, 6, 6, 6- pent af | uor ohexyl ] - 2-

t hi enyl ]AahlgsnsdonﬁegoﬂzaFM@e‘bgr ance colorless needles (i-Pr20 np
109[err]11L1err]C Anal ysis for err gerr]CIF[err]NO[err]S[err]

Cal cul at ed Cadgulated 480 08, 4?4394 Hat.3, Found % C, 45.89; H,

4.16; N, 2: 64 anpl 5 6, 6- Pent af | uor o-
1-(4-fl uorggﬁenyﬁéul foﬁy am’ ngglh%ag'?/l SN 297t hi enyl Jvaleric Acid Appearance

colorless needles (i-Pr20 np 95[err]96.5[err]C Analysis for
Cerr]Herr]Flerr]NOJerr] S err]

Example 170: 4-[5-[6,6,6-Trifluoro-1-(4-nitrophenylsulfonylamino)hexyl]-2-thienyl]-

butyric Acid

Appearance pale yellow needles (80% aq MeOH)

mp 116~116.5C

Analysis for CgoHy3F N3OS,

Calculated % C, 47.24; H, 4.56; N, 5.51

Found % C, 47.12; H,4.53; N, 5.59

Example 171: 4-[5-[1-(4-Chlorophenylsulfonylamino)-7,7,7-trifluoroheptyl]-2-thienyl]-
butyric Acid
Appearance colorless plates (i-Pr,0)
mp 86~87°C
Analysis for Cy HysCIF;NO,S,
Calculated % C, 49.26; H, 4.92; N, 2.74
Found % C,49.26; H, 491, N,2.78

Example 172: 4-[5-[7,7,7-Trifluoro-1-(4-fluorophenylsulfonylamino)heptyl]-2-thienyl]-
butyric Acid
Appearance colorless needles (i-Pr,0)
mp 96~96.5°C
Analysis for CgHy:F/NO,S,
Calculated % C, 50.90; H, 5.08; N, 2.83
Found % C, 50.96; H.5.08; N, 2.88

64



Cal culated % C, 47.45; H 4.36; N, 2.64 Found % C, 47.25; H,
4.28; N, 2.78 Exanpl e 167: 4- [5- [1

- (4- Chl orophenyl sul fonyl am no)-5,5,5-trifluoropentyl]-2-thienyl]- butyric
Aci d Appearance colorless needles (i-Pr20 AcCEt)

122. 5[ err]123[err]C Analysis for Clerr]Herr]ClF[err]Nd err] S err]

Calculated % C, 47.15; H, 4.37; N, 2.89 Found % C, 47.06; H,
4.25; N, 2.93 Exanpl e 168: 4- [5-

[ 1- (4- Chl or ophenyl sul f onyl am no) trifluorohex -2-thienyl]-

but yr 1 6 ALl AT e Sl Chloromeessalfasdveing S8 4 I fuormpep o2

115.5-11 err C An‘% éSIS for errJHerr]J]AF[err]NJerr] S[err]

Cal cul at 4; H, 4.66; N, 2.81 Found % C, 48.13; H,
4.65; N A e&gance colorless lates (80% aq MeOH) 63
Example 1 9 4- - -Trifluoro-

-(4-f1 uompphenyl sullfldmyllla?ﬁ no) hexyl ] - 2 thienyl] - butyric Acid
Appear ance col orl ess _plates (80% aq MeOH) np 135[err] 136[err] C
Anal ysi sPpRlysigfer b HFQEE]*P@M] NO[err] S[err] Cal cul ated % C, 49.89; H,

4. 81; N2 Feun ¢ H 4.73; N 2.97 Exanmpl e 170:
4- [5- g%gcujfarte I u}(;rg 4({(?%’4 %i%%‘)pﬂghgﬁsul fonyl am no) hexyl] -2-thienyl] -

butyric ACqund\p%‘ar ance4pabe Ned bow Negdbes (80% aq MeOH) np
116[err] 116.5[err]C Analysis for C[err] Herr]Flerr]Nerr](err] S err]
Calculated % C, 47.24; H, 4.56; N, 5.51

Example 174: 4-[5-[6,6,7,7,7-Pentafluoro-1-(4-fluorophenylsulfonylamino)heptyl]-2-
thienyl]butyric Acid
Appearance colorless plates (80% aq MeOH)
mp 103.5~1056°C
Analysis for Cy;Hy3FsNO,S,
Calculated % C, 47.45; H, 4.36; N, 2.64
Found % C,47.46; H,4.24; N, 2.81

Example 175: 4-[5-[1-(4-Chlorophenylsulfonylamino)-4,4,5,5,6,6,6-heptafluorochexyl]-2-
thienyljbutyric Acid
Appearance colorless plates (80% aq MeOH)
mp 139.5~141.5°C
Analysis for CyoH,5CIF;NO,S,
Calculated % C, 42.15; H, 3.36; N, 2.46
Found % C,42.12; H, 3.29; N, 2.50

Example 176: 4-[5-[4,4,5,5,6,6,6-Heptafluoro-1-(4-fluorophenylsulfonylamino)hexyl]-2-
thienyl]butyric Acid
Appearance colorless needles (i-Pr;O-n-Hexane)
mp 86.56~87.5°C
Analysis for Cy0H,oFgNO,S,
Calculated % C, 43.40; H, 3.46; N, 2.53
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Found % C, 47.12; H 4.53; N, 5.59 Exanple 171: 4- [5-

[ 1- (4- Chl orophenyl sul fonyl am no)-7,7,7-trifluoroheptyl] -2-thienyl] -
butyric Acid Appearance colorless plates (i-Pr20 np
86[err]87[err]C Anal ysi s for Jerr]Herr]CFerr]NdJerr] S err]

L N oyl 918 gl P 0k e, sz

1-(4-fl uorophenyl suI fonyl am no) heptyl ]-2-thi enyI ] - butyric Acid
Appear ance colorless needles (i-Pr[err]O 96[ err] 96.5C
Anal ysi sEisajnplez[lgﬁrl} H}-E-t4- Ehlororhriay lsn <]ﬂs[lemrr]o) -5,5,6,841 6 Uhgpadluosghegtylb®- 90;

H 5.08: Fqund % C,50.96. H 5.08 N, 2.88
64 thién %Tb“t%%‘ﬁe 173: 4- [5-

[1-(4- ChAB ORISRy | Stk RBYbARBI% Gaiydofy 7- pent af | uor oheptyl ] - 2

t hi enyl ] yric Acid Appearance colorless plates (80% aq MeOH) np
111-113[mpr ] C Analigsr=126@r Cer]Herr]ClFerr]NJ err] S err] Cal cul at ed
% C, 46.03; H, 4.23; N 2.56 Found % C, 46.10; H 4.22; N, 2.70

Exanpl e Analysig farsC. HeC4F N Q4S7- Pent af | uor o-
col or | ess. SREEY o, Yo Fntey Trp et [N £a0 i 103, 5- 105 err]C Analysi s for
C[err]H[erp},E{l@rry]NCIqugS[g@rr}]{ 3.61; Cnl@ujgated %C, 47.45; H, 4.36; N, 2.64
Found % 46; H, 4, N,
Example 178: 4-[5-15,5,6,6,7,7,7-Heptafluoro-1-(4-fluorophenylsulfonylamino)heptyl]-2-
thienyl}butyric Acid
Appearance colorless needles (80% aq MeOH)
mp 100~101°C
Analysis for C;;H; FsNO,S,
Calculated % C, 44.44; H, 3.73; N, 2.47
Found % C,44.54; H, 3.77; N, 2,53

Example 179: 4-[5-[4,4,5,5,6,6,7,7,7-Nonafluoro- 1-(4-fluorophenylsulfonylamino)heptyl]-
2-thienyl]butyric Acid
Appearance colorless plates (i-Pr,O-n-Hexane)
mp 108~110°C
Analysis for C4;H oF(NO,S;
Calculated % C, 41.79; H, 3.17; N, 2.32
Found % C, 41.84; H, 3.13; N, 2.43

Example 180: 4-[5-[1-(4-Chlorophenylsulfonylamino)-6,6,6-trifluoro-5-methylhexyl]-2-
thienyl]butyric Acid
Appearance colorless needles (80% aq MeOH)
mp 107.5~108.5°C
Analysis for CyHy;CIF3;NO,S,
Calculated % C, 49.26; H, 4.92; N, 2.74
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Example 175: 4- [5- [1

- (4- Chl or ophenyl sul f onyl am no) -4, 4,5, 5, 6, 6, 6- hept af | uor ohexyl ] - 2-
thienyl]butyric Acid Appearance colorless plates (80% aq MeOH) np
139.5[err] 141.5[err]C Analysis for (Jerr]J]Herr]ClF[err]NJ err] S[err]

Cal cul at ed 42. 15; 3 2 Found % C, 42.12; H, 3.29;
N, 2.50 Eéqé%%l e/2176 G 4Té6 612 JNB% Sﬁ 28?6- Hept af | uor o-

1- (4-fl uorophenyl sul f onyl am no) hexyl ] - 2- thi enyl Jbutyric Acid Appearance
colorless needles (i-Pr[err] O n-Hexane) 86.5- 87.5[err]C

Anal ysi sEfimp@[]&lr P46, 6 PFT el ngrndf- @rﬂl}(@?ﬁhmﬁylsulfonﬂamm)aﬁ -wetiopliexyllR-40; H.
3. 46; N h ?i A 65
Found ienyllbatyrjgAgidl 1 3 31: N 2.60 Exanple 177:

4-[5-11 p o 6,6, 7,7, 7-hept af | uor ohept yl ] - 2-
t hi enyl ]%ﬁ?%}igéﬁcrﬁW@ggg%%cgm/ co Ng??gss pl ates (80% ag MeOH)

np
125-126[ apr | C  Analasise~128.5°Clerr|Herr]ClF[err]NOJ err] S[err] Cal cul at ed
%C, 43.19; H 3.62; N, 2.40 Found % C, 43.20; H 3.61; N, 2.43
Exanpl e éFBlySI@-fP’!’:CEleQ‘@O@Sz? 7, 7- Hept af | uor o-

1-(4-fl uor u ony!| h yl thienyl]butyric Acid Appearance
col orl ess ?2‘&%‘35 W%aSB%OC—)g{ 3% k 383 100-101[err]C Analysis for
Cerr] H[erlpjoﬁ[lgrrb/Jqucr]séSbgrrﬂ{ 493CaNcglggt ed % C, 44.44; H 3.73; N, 2.47
Found % C, 44.54; H, 3.77: N, 2.53 Exanpl e 179:
4-15-[4,4,5,5,6,6,7,7,7-Nonaf |l uoro- 1-(4-fluorophenyl sul f onyl am no) heptyl ]
i Example 182: 4-[5-[1-(4-Chlorophenylsulfonylamino)-5,6,6,6-tetrafluoro-5-trifluoro-
methylhexyl]-2-thienyllbutyric Acid
Appearance colorless plates (70% aq MeOH)
mp 122.5~124°C
AnaIYSiS for C21H2101F7NO4S2
Calculated % C, 43.19; H, 3.62; N, 2.40
Found % C, 43.18 H, 3.64; N, 2.37

Example 183: 4-[5-[5,6,6,6-Tetrafluoro-5-trifluoromethyl-1-(4-fluorophenylsulfonyl-
amino)hexyl]-2-thienyljbutyric Acid
Appearance colorless plates (i-Pr,0)
mp 89~90.5°C
Analysis for Cy H,;,FsNO,S,
Calculated % C, 44.44; H, 3.73; N, 2.47
Found % C,44.49; H,63.75; N, 2.46

Example 184: 4-[5-[4,4,5,5,6,7,7,7-Octafluoro-6-trifluoromethyl-1-(4-fluorophenyl-
sulfonylamino)heptyl]-2-thienyl]butyric Acid

Appearance pale yellow viscous oil

IR spectrum v (ig) em? : 3272, 1712

NMR spectrum d (CDCly) ppm : 1.90(2H, qn, J=7.5Hz), 1.98-2.30(4H, m),
2.36(2H, t, J=7.5Hz), 2.75(2H, t, J=7.5Hz), 4.56(1H, q, J=7.5Hz), 5.00(1H, d, J=8Hz),

67



2-thienyl]butyric Acid Appearance colorless plates (i-Pr20 n-Hexane) np
108- 110[err]C Analysis for Cerr]JHerr]Ferr]NJerr] S[err] Cal cul at ed
%C, 41.79; H 3.17; N, 2.32 Found % C, 41.84; H 3.13; N, 2.43
Exanpl e 180: 4- [5-

[1-(4- Ch%g{)@plhgpﬁco':ggéﬁopyﬁg 2)7 <§{*grﬁ5rj‘f8'5’§£§? 5- et hyl hexyl | - 2-

t hi enyl ] rvc Appear an ess es (80% ag MeOH) np
107.5[err]108.5[err]C Analysis for CJerr]Herr]J]CFerr]NOerr]S[err]
Calculated % C, 49.26; H, 4.92; N, 2.74

66 Example 186us5-[D44-Chlorghhes9lsaBonHaming3: flngroRexgy- 2- tiiraytiwyd8 1:
4-[5- [6,6,6-Trifluoro- 1-(4-fluorophenyl sul fonyl am no)-5-net hyl hexyl ] - 2-
t hi enyl ]%ﬁ‘flyrl c Acid Appearance colorless needles (80%aq MeOH) np

Cal cul at RPUF e gl Fiopt ML R AR | Lo S N T 8o

4.93; N, mp. 83 Exmrﬂ~e8'182 4-[5-
[ 1- (4- Chl or ophenyl sul fonﬁl am no)-5,6,6,6-tetrafl uoro-5-trifluoro-
met hyl hefApalysiBfohCoRyddIBNOWPi ¢ Acid Appearance colorless plates (70% aq

g[eﬂ]HFgeraEﬁ“ﬁtS?re/j Né[zg}?i"szé[ fgl%@sl:ﬁls;tsegot% C 43.19; H 3.62; N,

2. 40 Fogggng Yo% € 5£93:181 Klg23- K43 1b‘ 2.37 Exanple 183: 4-[15-
[5,6,6,6-Tetrafl uoro-5-trifluoromethyl- - (4-f 1l uorophenyl sul f onyl -

am no) hexyl ]-2-thienyl]butyric Acid Appear ance colorless plates (i-Pr20
Example 186: 4-[5-[6-Fluoro-1-(4-fluorophenylsulfonylamino)hexyl]-2-thienyl]butyric
Acid
Appearance colorless needles (80% aq MeOH)
mp 99~100.5°C
Analysis for CyoHssFoNO,S,
Calculated % C, 53.91; H, 5.66; N, 3.14
Found % C, 63.78, H, 5.65; N, 3.18

Example 187: 4-[5-[6-Fluoro-1-(4-nitrophenylsulfonylamino)hexyl]-2-thienyl]butyric
Acid
Appearance pale yellow plates (i-Pr,0-AcOEt)
mp 91~93°C
Analysis for CyHy5FN,OgS,
Calculated % C, 50.83; H, 5.33; N, 5.93
Found % C, 50.65; H, 5.26; N, 6.00

Example 188: 4-[4-[1-(4-Chlorophenylsulfonylamino)-5,5,6,6,6-pentafluorohexyl]-
phenyllbutyric Acid
Appearance colorless plates (i-Pr,0-AcOEt)
mp 125~126°C
Analysis for Cy3Hy3CIF;NO,S
Calculated % C, 50.05; H, 4.39; N, 2.65
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89[err]90.5[err]C Analysis for
C[err]H[err]F[err]NCIerr]S[err] Calculated % C, 44.44; H, 3.73; N,
2. 47 Found % C, 44.49; H 3.75; N, 2.46 Exanpl e 184:
4-[5-[4,4,5,5,6,7,7,7-Cctaf l uoro-6-trifluoromethyl- 1-(4-fluorophenyl -
sul f onyl am e} yI ]- henyir] yriC id Appearance pal e yel | ow
Vi scous oi IF‘AQ?’E s/tpec % 5@ 1, f(‘ ?lﬁ cﬁ’[ %'rﬁ?] : 3272, 1712 NMR spectrum
[err] (CDCl[err]) ppm : 1 90(2H gn, J=7.5Hz), 1.98-2.30(4H m,
2.36(2H, t, J=7.5Hz), 2.75(2H, t, J=7.5Hz 4.56(1H, q, J=7. 5th 5. 00( 1H,

d, J 8Hz¥)xamp1e 189: 4- [4 [5,5,6,6,6-Pentafluoro-1-(4-f uorophenylsulfonylalgmo)hexy phenyl]-

6. 49( 2H, sg 7, 0 (2H, t, J=8.5Hz), 7.75(2H, dd, J=8.5, 5Hz) Exanpl e 185:
4- [5- [H orophenyl sul f onyl am no) - 6-f | uorohexyl ]-2-thienyl]butyric
Acid  ApRERLANGE CldHdsE RS IEE@ASad MeBHBO ACOEL)  np

85.5[err] ggéerr C Anal ;?S| sefor@ erqg] H[glr%r] CIFNg err] S[err] Cal cul at ed
%C, 51.9 H, 5 45142N; 143°0 3 Found % C, 51.93; H 5.32; N, 3.10

Exanple 186: 4- [5 6- Fl uoro- 1-(4-fl uorophenyl sul fonyl am no) hexyl ]
- 2-thi enﬁln]ﬂly@tsfpf @225[&55657 OaPpear ance col orl ess needl es” (80% agq MeOH) np

99[ err] 100. %gfﬁ_{%?g% fﬁr %%er&l]lz-l[ﬁrer]F[err]qurr]S[err]
4

Cal cul at ed Found % C, 53.78; H,

5.65; N, 3F1a€md bxanpl €, §848; 4, hing 6NFR egr o- _
1- (4- ni t rophenyl sul f onyl am no) hexyl | -2-thienyl]butyric Acid Appearance

pal e yellow plates (i-Pr20- AcOEt) np 91[err]93[err]C Analysis
For Cler E?lxaH %Eerl NLL%Q r[!‘),%G El; G]PSchaf”oro 1-(4-nitrophenylsulfonylamino)hexyliphenyl]-

butyric Acid
Appearance colorless needles (i-Pr,O0-AcOEt)
mp 112~113°C
Analysis for CooHasFsNyOgS
Calculated % C, 49.07; H, 4.31; N, 5.20
Found % C,48.95; H,4.04; N, 5.25

Example 191: 4-[4-[5,5,6,6,6-Pentafluoro-1-(4-methoxyphenylsulfonylamino)hexyl}-
phenyl]butyric Acid
Appearance pale brown plates (70% aq MeOH)
mp 114.56~116°C
Analysis for Cy3HgeFsNOSS
Calculated % C, 52.77; H, 5.01; N, 2.68
Found % C,5271; H,499; N, 2.72

Example 192: 5-[4-[1-(4-Chlorophenylsulfonylamino)-5,5,6,6,6-pentafluorohexyl}-
phenyljvaleric Acid
Appearance colorless needles (i-Pr,0)
mp 1056~108°C
Analysis for Cy3:HysCIF.NO,S
Calculated % C, 50.97; H, 4.65; N, 2.58
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Cal cul ated % C, 50.83; H 5.33; N, 5.93 Found % C, 50.65; H,
5.26; N, 6.00 Exanpl e 188: 4-

[ 4-[ 1- (4- Chl or ophenyl sul f onyl am no) -5, 5, 6, 6, 6- pent af | uor ohexyl ] -

phenyl ] butyric Acid Appearance colorless plates (i-Pr[err]O AcOEt) np

%;25501(232[ erﬁf"]“gfigg?a',\f's-f«fé@%; q{%.rr,]l’l-l[ RY bk¢ Flerr]NJerr] S Cal cul at ed6°8A)

Found % C, 50.11; H, 4.14; N, 2.48 Exanpl e 189: 4- [4-

[5,5, 6, 6, 6-Pentafl uoro- 1-(4-fluorophenyl sul fonyl am no) hexyl ] phenyl] -
butyric E@amphowaﬁe{ﬂdécﬁ & b dleptafinoned di dbof@ispnalsuNeoHamingphexyllphenyl]-142-
143[err]C1 g\YISfOI’ Cerr]Herr]Flerr]NdJerr]S Cal cul ated % C,
51.66; H'*4"8 , 2.74 Found % c 51.68; H, 4.31; N, 2.69

Exanpl e A%gearﬁn[:él [&loﬁ'ie@sﬁeédlEQGtﬁf(byor 0-

- (4-ni trophenyl sul f onyl am no) hexyl phenyl] - butyric Acid Appearance

col orl essameed| es (104Pf XB-RECEL) np 112[err] 113C Analysis for
C[err]H[err F[errb&[l_brr&gerre]s Calculated % C, 49.07; H, 4.31; N, 5.20
Found 9#inalysisd 54.04; N, 5.25 Exanple 191: 4-

[4-][5,5,6, t.af,l u ( ho nyl sul f onyl am no) hexyl ] -
phenyl ] but %ﬁq%uli{édd }Ag{)g)ér%hcgl HE%)I ek%rarok\?m pl ates (70% aq MeOH)

np
114. 5[ err] Fharrd C Amabysis f1ou.8¢] enr bidierr] Flerr]N(Jerr] S Cal cul at ed
%C, 52.77; H 5.01; N, 2.68 Found % C, 52.71; H 4.99; N, 2.72

Example 194: 4-[4-[1-(4-Chlorophenylsulfonylamino)-6,6,6-triflucrohexyl}phenyl]butyric
Acid
Appearance colorless needles (90% aq MeOH)
mp 155~1566°C
Analysis for CyoH,5CIF;NO,S
Calculated % C, 53.71; H,5.12; N, 2.85
Found % C,53.69; H,5.07; N, 3.00

Example 195: 4-[4-]6,6,6-Trifluoro-1-(4-fluorophenylsulfonylamino)hexyl]phenyl]butyric
Acid
Appearance colorless needles (90% aq MeOH)
mp 161~163°C
Analysis for Cy3HysF,NO,S
Calculated % C, 55.567; H, 5.30; N, 2.95
Found % C, 556.41; H, 5.33; N, 3.02

Example 196: 4-[4-]6,6,6-Trifluoro-1-(4-nitrophenylsulfonylamino)hexyllphenyl]butyric
Acid
Appearance pale yellow needles (i-Pr,O-AcOEt)
mp 122.5~123°C
Analysis for Co;HssF3N,00S
Calculated % C, 52.58; H, 5.01; N, 5.57
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Exampl e 192: 5- [4-

[ 1- (4- Chl or ophenyl sul f onyl am no) -5, 5, 6, 6, 6- pent af | uor ohexyl ] -

phenyl ] val eric Acid Appearance colorless needles (i-Pr[err]O np

105[err] 108[err]C Analysis for CJerr]J]Herr]CdF[err]NJerr]S Cal cul at ed

% C, 50.97: 4,55 . .
Folind o0 d 57‘032'5% L EO% N 088, 710 N 2,61

69 Foun ;. N, Exanpl e 193: 5-
[4- [5,5,6,6,6-Pentafluoro- 1 -(4-fluorophenylsulfonyl am no)hexyl]phenyl] -
val eri c Acid Appearance colorless needles (i-Pr20 np 104 err]
105. 5[ er E]‘@nphn&7yé1[%[$éﬂfC@I%?qumplauiqulémr}m‘é?,rﬂ@entaﬂ@awbamfaﬂed % C,
5257H4§J?)’ut11§§7 Found % C, 52.43; H 4.81; N, 2.81
Exanpl e R@ppvlibutyric Aci

4-14-[1- Af}pg}hggeop%wjegybfa%ydggm e@H@ 6-trifluorohexyl]phenyl]butyric
Aci d Appearance colorless needl es (90% aq MeOH) np 155-156[err] C
Anal ysi smipor C[errH[?Ehrl]Zsl’G:[err] NdJerr]S Cal cul ated % C, 53.71; H,

5.12; N, 2.85 ound. % C, 53.69; H 5.07; N, 3.00 Exanpl e 195:

4-[ 4- [ 6, Bnslysisifery Gz;H@sClEsl\(%Sf | uor ophenyl sul f onyl ami no) hexyl ] phenyl ] butyric

i\gllfjmé{)g?ﬁagm%ngl y)s??I $§§7?f§(rjlr1’?l§—![ errf/léﬁgr Ma% er ?})S Cal cul ated % C,

55.57; H, Fodfd P 2. 9B, s0.9koupds 4% N, 266 55.41; H 5.33; N 3.02
Exanpl e 196: 4- [4-[6,6,6-Trifluoro-
1- (4- ni trophenyl sul f onyl am no) hexyl ] phenyl ] butyric Acid

Example 198: 4-{4-[6,6,7,7,7-Pentafluoro-1-(4-fluorophenylsulfonylaminoyheptyl]-
phenyl]butyric Acid
Appearance colorless plates (80% ag MeOH)
mp 146~147.5°C
Analysis for Cy3HosFgNO,S
Calculated % C, 52.57; H, 4.80; N, 2.67
Found % C, 52.55; H, 4.63; N, 2.83

Example 199: 4-[4-[1-(4-Chlorophenylsulfonylamino)-4,4,5,5,6,6,6-heptafluorohexyl]-
phenyl}butyric Acid
Appearance colorless needles (i-Pr;0)
mp 104~105.5°C
Analysis for Cy,H,,CIF;NO,S
Calculated % C, 46.86; H, 3.75; N, 2.48
Found % C, 46.65; H, 3.68; N, 2.62

Example 200: 4-[4-[4,4,5,5,6,6,6-Heptafluoro-1-(4-fluorophenylsulfonylamino)hexyl]-
phenyl]butyric Acid
Appearance colorless plates (i-Pr,0)
mp 107~109°C
Analysis for Cy,H,y, FgNO,S
Calculated % C, 48.27; H, 3.87; N, 2.56
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Appear ance pale yellow needles (i-Pr20 AcCEt,)

122.5[err]123[err]C Analysis for (Qerr]JHerr]Flerr]Nerr](err]S
Calculated % C, 52.58; H, 5.01; N, 5.57

70 Found % C, 52.47; H 5.02; N, 5.68 Exanpl e 197: 4-

[ 4- (4 | or gpheny|.s ny. 7,7, 7-pentafl uoroheptyl] -
phenyl ] but}?ﬁ]cg)Ac/?d Apgeg?éﬁceh%{ior ézéggpl at es (80% ag MeOH) np
127[err]129[err]C Analysis for CJerr]JHerr]dF[err]NJerr]S Cal cul at ed
%C, 50.97; H 4.65; N, 2.58 Found % C, 50.91; H 4.49; N, 2.69
Exanpl e E98mple-30: 4{[6-[5(4ChloroHemytsilfonylemino)-5,5,6,6,7,7,7-heptafluoroheptyl]-
-(4-fluoroph | sul fonyl am no) heptyl] - phenyl]butyric Acid Appearance
col orl esB ‘%lyiﬁééyr(%‘&@)gaq MeOH) np 146[err] 147.5[err]C

Anal ysi s r] id: Cal cul ated % C, 52.57; H, 4.80;
N, 2.67 ABB%&%‘\? O%ai‘ﬁ ok E?a%%%@s@g‘“‘ﬂf‘k?ﬁéa; N, 2.83 Exanple 199: 4- [4-

[ 1- (4- Chipor ophenylwalF~enyd-@m no) -4, 4,5, 5, 6, 6, 6- hept af | uor ohexyl ] -

phenyl ] butyric Acid gﬁear ance colorless needles (i-Pr[ferr]O np
104[err]A£@B’SE[felrE3}sﬁzs A9 s for C[err] Herr]OFlerr]NJerr]S

Cal cul at ed Q, 8 3. Found % C, 46.65; H,
3.68; N, 2. qgg,{b|23§€§0 171 [4 4§§25666Heptafluoro- 1

- (4-fl uorophagry! syl fony;l qmygo)ﬁegy;ll] N, 2QI7enyI ]butyric Acid Appearance
colorless plates (i-Pr20 np 107[err]109[err]C Analysis for

Cerr]Herr]Flerr]NJerr]S
Example 202: 4-[4-[5,5,6,6,7,7,7-Heptafluoro-1-(4-fluorophenylsulfonylamino)heptyl]-
phenyllbutyric Acid
Appearance colorless plates (80% ag MeOH)
mp 108~109.5°C
Analysis for Cy;Hy3FsNO,S
Calculated % C, 49.20; H, 4.13; N, 2.49
Found % C,49.13; H, 3.99;: N, 2.48

Example 203: 4-[4-[1-(4-Chlorophenylsulfonylamino)-4,4,5,5,6,6,7,7,7-nonafluoro-
heptyl]phenyl]butyric Acid
Appearance colorless needles (80% aq MeOH)
mp 108~110°C
Analysis for Cy3H,,CIFgNO,S
Calculated % C, 45.00; H, 3.45; N, 2.28
Found % C,4487, H, 3.36; N, 2.34

Example 204: 4-[4-[4,4,5,5,6,6,7,7,7-Nonafluoro-1-(4-fluorophenylsulfonylamino)heptyl]-
phenyl]butyric Acid
Appearance colorless plates (80% aq MeOH)
mp 90.56~92.5°C
Analysis for Cy3H,,F,oNO,S
Calculated % C, 46.24;: H, 3.54; N, 2.34
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Calculated % C, 48.27; H, 3.87; N, 2.56

71 Found % C, 47.97; H 3.80; N, 2.63 Exanpl e 201: 4-
[4-]] -(4-Chlorophenyl sul fonylam no)-5,5,6,6,7,7,7-heptafl uoroheptyl| -
phenyl ] butyric Acid Appearance colorless plates (80% aq MeOH)

np
117. 5[ err] li;a{n% r]gC Anal ¥§%§ fﬁr%:oungl,l-%/%r] CFerr]NdJerr]S Cal cul at ed

% C, 47.80; '1: N, 2.4 C, 47.78; H 3.91; N, 2.47
Exanpl e 202: 4-[4-[5,5,6,6,7,7, 7- Hept af | uor o-

1- (4-f 1l uorophenyl sul f onyl am no) heptyl | - phenyl]butyric Acid Appearance

col orl es sE’ﬁﬂIanlésméSO% biq(4vElDeyophepylsulfonylamino)-6 )@ EeiflugrolDthe b yhédyq-

Anal ysi s fo errlylj{e(lir]F[err]NQerr]S Calculated % C, 49.20; H, 4.13;
N, 2.49 hefl*éf giyrgacid o490 13; H, 3.99; N, 2.48 Exalrrpl e 203: 4- [4-

I 4- ChApg I 6, 7,7, 7- nonaf | uor o-

Lept §/I ] ph}ény(%]p%fj‘c%r?gioglgg%éﬁyaﬁgéamgnéheﬁ @gﬁorl ess needl es (80% aq MeOH) np
108[ err] lrﬁﬁ[err] C Aaawsm for JQerr]Herr]ClIF[err]NJerr]S Cal cul at ed
% C, 45.00; H, 2.28 Found % C, 44.87; H 3.36; N 2.34

Exanpl e 2l Yﬂ!Sf([fﬁzs{{ﬂvClIF:@Q:SG 6, 7, 7, 7- Nonaf | uor o- ;

1-(4-fluoro nyl.s 0) I ] henyl ] butyric Aci d Appearance
col(orl ess pliaf Yat ‘% aé % }?ﬁfg&g N, 2. 7? 90.5[err]92.5C Analysis for
Cerr]H er rirEJl@{ r}/,,Nq erc]sx.42; 1€ 83l ajeds§0 C 46.24; H 3.54; N, 2.34
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Example 206: 4-[4-[6,6,6-Triﬂuoro-1-(4-ﬂuoropheny1sulfonylamino)-5-methylhexyl]-
phenyl]butyric Acid
Appearance colorless crystals (80% aq MeOH)
mp 137.6~138.5°C
Analysis for Cy;H,,F,NO,S
Calculated % C, 56.43; H, 5.56; N, 2.86
Found % C, 56.16; H, 5.74; N, 2.93.

Example 207: 4-[4-[1-(4-Chlorophenylsulfonylamino)-5,6,6,8-tetrafluoro-5-trifluoro-
methylhexyl]phenyl]butyric Acid
Appearance colorless needles (i-Pr,0)
mp 111~112°C
Analysis for Cy3H,3CIF;NO,S
Calculated % C, 47.80; H, 4.01; N, 2.42
Found % C.47.83; H, 4.05; N, 2.52

Example 208: 4-[4-[5,6,6,6-Tetraﬂuoro-5-triﬂuoromethyl-1-(4-ﬂuor0phenylsulfonyl-
amino)hexyl]phenyl]butyric Acid
Appearance colorless plates (70% aq MeOH)
mp 122.6~124°C
Analysis for Cy3H,:FNO,S
Calculated % C, 49.20; H, 4.13; N, 2.49
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Found % C, 46.12; H 3.34; N, 2.40. Exanpl e 205: 4- [4- [1

- (4- Chl or ophenyl sul f onyl am no) -6, 6, 6-trifl uoro-5-nethyl hexyl] -

phenyl ] butyric Acid Appearance colorless crystals (80% aq MeOH) np
133[err] 134[err]C Analysis for C[err] Herr]CFerr]NdJerr]S

Cal cul at ed @4, 5/4 60 Hyg 338H 2. 94 Found % C, 54.42; H,
5.22; N, ZFO% C g Jf\‘gz [6 %5% Trifluoro- 1
-(4- f uor ophenyl suI fonyl am no) 5- et hyI hexyl ] - phenyl]butyric Acid

Appear ance colorless crystals (80% aq
137, 5[ or E}(alsslﬁs%@r AL b pBh g Rty TR T B T iepess Ryaso-6-
Cal cul at ed % C Found % C, 56.16; H,

5.74; N, tmaflépgom %%V@ﬁ%?ﬁg%yr{cﬁ‘?l
- (4-Chl ompgﬁg){&sulJog;}ygsgg&éjgg(gg%ﬁdqﬁlwgomt rafl uoro-5-trifluoro-

met hyl hexyl | phenyl ] butyric Acid Appearance col orl ess needl es (i-Pr20
np mp 1111]1121’91126:0 Analysis for CJerrJHerr]J]OFerr]NJerr]S
Calculated % C, 47.80; 4.01; N, 2.42 Found % C, 47.83; H,

4 05; N, 235’§15f°E9a#picéF20@454 [4- [5,6,6,6-Tetrafl uoro-5-trifl uoronethyl -

4-f| f h h |1 but Aol d
| o s st | e e

Anal ysi s faiuglierns] H eq, hE.La@,r ri{l,\lélsa,r rNS2.12

Example 210: 4-[4-[4,4,5,5,6,7,7,7-Octafluoro-6-trifluoromethyl-1-(4-fluorophenyl-
sulfonylamino)heptyl]phenyl]butyric Acid
Appearance colorless columns (@-Pr,O-n-Hexane)
mp 103.5~104.5°C
Analysis for C,,H,,F,:NO,S
Caleulated % C, 44.52; H, 3.27, N, 2.16
Found % C,44.56; H, 3.35; N, 2.25

Example 211: 4-[4-[1-(4-Chlorophenylsulfonylamino)-6-fluorohexyljphenyljbutyric Acid
Appearance colorless needles (80% aq MeOH)
mp 130.56~131.5°C
Analysis for CgHy,CIFNQO,S
Calculated % C, 57.95; H, 5.97; N, 3.07
Found % C,57.95; H,5.92;, N,3.14

Example 212: 4-[4-[6-Fluoro-1-(4-fluorophenylsulfonylamino)hexyl]phenyl]butyric Acid
Appearance colorless needles (80% aq MeOH)
mp 140.5~142°C
Analysis for Cy,Hy,F;NO,S
Calculated % C,60.12; H,6.19;: N, 3.19
Found % C, 60.23; H, 6.15; N, 3.26.
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Cal cul ated % C, 49.20; H, 4.13; N, 2.49

73 Found % C, 49.23; H 4.22; N, 2.57. Exanpl e 209:
4-[ 4-[ 1- (4-Chl orophenyl sul fonyl am no)-4,4, 5,5,6,7,7, 7-octafl uoro-6-
trifluor orret hyI heptyl ] phenyl ] butyric Acid Appearance colorless scales

80% . ' A
Ger )y ERPTBRS: ftdg Bl MR PO A o SAGRERH hygriceid

Cerr]JHerr] err] u
Found % Appearaﬁk;e 43kobikleskiplaleS(RcORL-iPr]}@ Exanpl e 210:

4-14-14,4,5,5,6,7,7, 7-Qctafluoro-6-trifluoronethyl- 1 -(4-fluorophenyl-

sul fonyl H‘lﬁ no) hept ﬁ"ﬁ)?\% yl ] butyric Acid Appearance colorless colums
(i-Pr20 I—se 103.5[err]104.5[err]C Analysis for

G er 1] H APADES FN@@WZ}OSS Calculated %C, 44.52; H,_ 3.27: N, 2.16
Found % Calc@ateﬂAf %6:C, iB6.63; 38, 5M3; 2N26.00 Exanpl e 211:
4-[4-[1-(4-Chlorophenyl sul fonyl am no) - 6-f | uor ohexyl ] phenyl ] butyric Acid

Appear ance Fowolorbh ess 12661765 H30B3aqNMB.OH)

np
130.5-131.5[err]C Analysis for (err]J]Herr]CGOFNJerr]S Cal cul ated % C

57.95; H 5.97; N, 3.07 Found% C, 57.95; H 5.92; N, 3.14
Exanpl e 6

-(4-f1 uo%%%ﬁg%y% su #) 4& (%%e)wla?u ré)nly 4]%“ henykc‘?“&“%““?“’ﬁ%&
col or | esghéwAhutsrid 86:% aq I\/EC]—I) np 140.56[ err] 142[err] C

Anal ysi s for Ckerr]H[err F err!!\gtl frd)‘l Calculated % C, 60.12; H,
6.19; N, 3.19 A solptinmef 2208 g of (L )24-[600,5.8;6,§4pemwtaflgoronl-(8flpgrophenylsulfonyl-

amino)hexyllphenyl]butyric acid and 5.47 g of (S)-(+)-1-cyclohexylethylamine in 88 ml of
ethyl acetate was allowed to stand at room temperature. The crystals precipitated
were collected by filtration to obtain 13.1 g of colorless crystals. Repeated
recrystallization from ethyl acetate gave 8.54 g of (S)-(+)-1-cyclohexylethylamine salt of
the title compound as colorless needles, mp 124~127.5°C.
Analysis for CgoH,0FgN,O,S

Calculated % C, 56.41; H,6.31; N, 4.39

Found % C, 56.30; H, 6.42; N, 4.16.
Specific rotation [a]?*°p; +15.4° (c=1.0, MeOH)

8.20 g of the salt obtained above was added to dilute hydrochloric acid and
extraction was carried out using ethyl acetate. The ethyl acetate layer was washed
with water, dried, and then the solvent was removed. The resulting residue was
recrystallized from diisopropyl ether to obtain 5.90 g of the title compound as colorless
prisms, mp 106~108°C.

Analysis for CyoHy3FsNO,S
Calculated % C, 51.66; H, 4.53; N, 2.74
Found % C,51.61; H, 4.38; N, 2.56
Specific rotation [a]}®®p, +17.3° (c=1.0, MeOH)

Example 215: (-)-4-[4-[5,5,6,6,6-Pentafluoro-1-(4-fluorophenylsulfonylamino)hexyl]-
phenyl]butyric Acid
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74 Exanpl e 213: 4- [4- [6-Fluoro-

1- (4-ni trophenyl sul f onyl am no) hexyl ] phenyl ] butyric Acid Appearance
colorless plates (AcCeEt-i-Pr[err]O np 97-98[err]C Analysis
for CJerr] H[err] FN[err](Jerr]S Calculated % C, 56.64; H, 5.83; N, 6.00
Found % 0 e actd wés %ﬁ:ové}led Gn Qﬁ usuﬁxﬁm& fg&ﬂ thé Tés1éue btained
[5,5,6,6, 6- Pent af Iguoro- 1- (4-tl uorophenyl sul fonyl am no) hexyl ] -

phenyl | bfroyr the fAedace that was reéov&ﬁddjﬁﬂtmhefsaEZ'oﬁng:uﬁf between 22.0 g of (+)-4-[4-
()-4-[4- 6, 6, 6- entafluorol(4f|uorophenIsquonI-

ani no) heL’W P»ﬁkféh%llt]ﬂ uwrl ¢4-Buorgrhenylsuipnylgmino) exyl]phenyllbutyrlc acid and

Stand nt SHdghor S drFloRelEmaPydia Ty dha Fistie, oA sk Bot 3 B cBRy °
filtrati gitaided 2t 2id8 glod- (R)Q )Q%y@%@ﬂl@&@l&ﬁﬁﬁ%tlﬂl @0 ml 51EPARY Gdetate was
recrystallization fromethyl acetate gave 8.5

(S)-(+) - aHewal m(st@tideahyd)mtampsmtureof 'Iﬂxhecrysmlsepmrmmmﬂ vase collarttd by
needl es, np 124[’ rr]1127.5[err] C alysjs for
Cerr] H[ Byt pikpEt 19O %PY f%ﬂrless eutali aRemeaspEreupstalization dram othyl 4. 39

(Do 118716 #5057 a o Ry Tgorefiaefy et ae! SIE o G108 comooupq ae

obt ai nedcabys ﬂmaleaddpdﬂ&ldﬂbtae hydrochl ori ¢ acid and extracti on was
carried out using ethyl acetate. The ethyl acetate |ayer was washed with
wat er, dAnelysisdadCrobladsNe@.S50l vent was renoved. The resulting residue was

recrystalll d.frgmdii y ( btain 5.90 g of the title
conmpound asCZ l%ﬁeﬁesﬂ E??’gﬁgp hpgfg %gég Anal ysi s for
Clerr]Her rF]OE[lgr r,]qu@rhgslg HC@Iggulﬁt £880% C, 51.66; H, 4.53; N 2.74

Found % 4, N, 2.56 Specific rotation [[err]][err]D
+17. 3 (csne@ﬁcmﬁ}rt)n Ex}i?ﬁplela:BS (c(=1}) MeD2D [5, 5, 6, 6, 6- Pent af | uor o-

1- (4-fl uorophenyl sul fonyl am no) hexyl] - phenyl]butyric Acid
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7.17g of the salt obtained above was added to dilute hydrochloric acid and

extraction was carried out using ethyl acetate. The ethyl acetate layer was washed
with water, dried, and then the solvent was removed. The resulting residue was
recrystallized from diisopropyl ether to obtain 4.96 g of the title compound as colorless
prisms, mp 103~ 108°C.
Analysis for CaH,3FsNO,S

Calculated % C, 51.66; H, 4.53; N, 2.74

Found % C,51.58; H, 4.28; N, 2.63
Specific rotation [a]®*p —16.3° (c=1.0, MeOH)

Example 216: Tablet

A tablet is prepared according to the following formulation:

Compound of Example 189 50mg

Lactose Sufficient Quantity
Corn starch 34mg

Magnesium stearate 2mg
Hydroxypropylmethylcellulose 8mg
Polyethyleneglycol 6000 0.5mg
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10.7 g of free acid was recovered in an usual manner fromthe residue
obtained fromthe filtrate that was recovered after the salt formation
between 22.0 g of ()-4-[4- [5,5,6,6,6-pentafluoro- 1
-(4-fluorophenyl sul fonyl am no) hexyl ] phenyl ] butyric acid and 5.47 g of
(S)-(+)-1-cyehghsxulgiday! am ne in ethyl acg%@h . A solution of the crystals
obt ai ned and 2. 66 g of (R)-(-)-l-cyclohexyletE§Ianine in 40 m of ethyl
acetate was "allTowed to0 stand at roomtenperature. The crystals
precipitated were collected by filtrationls@mgbtain 10.5 g of colorless
crystals. Repeated recrystallization fromethyl acetate gave 7.51 g of

(R -(-)-1-cycl ohexyl ethylam ne salt of the title conpound as col orl ess
needl| es, 51l 2 7 ]C. Analysis for CJerr]l]H err]F[err]Nerr]Jerr]S
CorCut ot BB PRz ot L) AR YSLS Found % C, 56.19; H
6.30; N, 4. AGapSPe6s prépardl ficoing td @efdidvang formulktigd:err] (c=1.0, MOH)
7.17g of the salt obtai ned above was added to dilute hydrochloric acid and
extraction waSompeyndedf Fxamplsil$d) et hyl acebbme. The ethyl acetate |ayer was
washed wth water, dried, and then the solv?gt qu renoved. The resulting
resi due was r¥%stallized from diisopropytlafifRl Qe ain 4. 96 g of the
title conpou 1 np 10 rre] 108[err]C . Analysis for
qerr]H[err]%aelréiriT’EN%rgPJF’?’%éhyEu@F%u| at ed ?Ig’f’gc, 51.66; H, 4.53; N, 2.74
Found % Hydoxyirbppl8elltdposed. 28; N, 2. 632mgpecific rotation [[err]][err]

D -16.3 (c=1.0, MO+ Exanpl e 216: Tabl et A tablet is prepared
accor di ng t o Magnespim stgiarafef or mul at i on: 2mg  Conpound of Exanple 189
50ng Eactose Suf-fi ci ent Quantity
Corn starch 3408 g Magnesi um st ear ate
2ny Hydr oxypr opyl net hyl cel | ul ose

g
Pol yet hyl en&Yk yabove 60€@dients are mixed i) apngrdinary manner and filled into a hard
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capsule.

Example 218: Powder

Powder is prepared according to the following formulation:

Compound of Example 189 50mg
Lactose Sufficient Quantity
D-Mannitol 500mg
Hydroxypropylcellulose 5mg
Tale 2mg

1000mg

Example 219: Injection

Injection is prepared according to the following formulation:

Compound of Example 189 10mg

Glucose 100mg

Sodium hydroxide Sufficient Quantity

Distilled water for injection Sufficient Quantity.
2ml
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Ti t ani um oxi de 0. 5ng

160ny Exanpl e 217: Capsul e A capsule is prepared according to the
foll owi ng formul ation: Conmpound of Exanpl e 189 50ng
Lact ose Sufficient Quantity Cal ci um

car boxynet hyl cel | ul ose 15ny FWdroxypropyIceIIquse

2ngy Nhgnesiun1stearate 2ngy

140nygy The rRREME of e%e@ﬂh&{t& Sn 3hforBox8e 1AD ﬁ@a@hﬁbtﬁ%ﬁ%cﬂﬁ@ﬂﬂftm@ﬁé’ Oilled
into a hard capsul e. Exanpl e 218: Powder Powder is prepared

accor di ngntagoniktc f effdcowimigbitorymefiacti on: bronchocon@mmpmunmcbtceEdo%BfB
50ny Lacto & Sufficient, Quantity
D- Manni t&h1b1tory etfect on bronchoconstrlctlmg-)ol@ﬁﬁced by le ng&gy offfc it I‘{}FrBSe

oy f th I
000y meiEhEr wigs thy spmpgunds of tho procgay imyentlB are sot ot ile: 418 ko e

fol | owi ngt- Cﬁromﬂ}ﬁhylmlfonylamlno)mghé’lﬂblp{utﬁm&ﬁﬂiﬂ €Rdf8fbnce compound 1) antHOfD
G ucose Sodi um hydr oxi de

Suf fi ci eEﬂt[ldﬂmhﬂqrpyhenylsulfonﬂagtlnv)r%dle\ﬁmlb%)ﬁ]@heilﬂ]hém'ltl@n acid  (Rgferencei ent

Qjant | tycompound 2) disclosed in the Japanese Patent Unexamined Pgbrﬂcatmn (Kokai) No.

(Hei) 7-563505 were used as reference drugs.

Experiment 1: Thromboxane A, antagonistic effect

According to an ordinary method, tracheas were isolated from male Hartley
guinea-pigs, and spiral specimens of approximately 2 cm length were prepared. These
specimens were suspended in organ baths that contained Krebs-Henseleit solution at
37°C under a resting tension of 1.5 g, and the changes in isometric tension were
recorded. The first concentration-response curves were obtained by cumulative
applications of 1X10° to 3X 10"M of U-46619 (Cayman, thromboxane A, / prostaglandin
H, receptor agonist) in the organ baths. After treatments with test compounds at
adequate concentrations for 5 minutes, the second concentration-response curves were
obtained in the same manner as the first applications. pKg values were calculated
using these two concentration-response curves according to the method of Schild
[Pharmacological Review, Vol. 9, 242 (1957)]. Indomethacin (3X10%M, Sigma) was
added beforehand to the organ bath to eliminate possible affections by thromboxane A,
and prostaglandin produced endogenously [Japan J. Pharmacol., Vol. 60, 227 (1992)].

The results are shown in Table 1.
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Results of experiments in thronboxane A2 antagonistic effect, |eukotriene
Dierr] antagonistic effect, inhibitory effect on bronchoconstriction

i nduced by U-466 19, inhibitory effect on bronchoconstriction induced by

| eukotriene D4, and in vitro nmetabolismusing the conpounds of the present

I nvention are set out bel Oy 1,'1[ 4 ymboxane A, antagonistic effect,
(4- Chl or ophe conpound

1) and 4- [4-] ]T'eg4- J 1)~ JIE{[dhyl hexyl ] phenyl ] butyric
acid (Ref er ehee—coRpPELRAL s -088€ he—dapanese—RatentEiUnexan ned
Publ i cation (Kok@ixymp 162 Hei) % 53505 wer xasfde 883 r ef er encg «r ugs.
Experinment 1: Thronboxa A2 ant agoni stic fect Accqrding to an
ordi nary net hod, kf‘f“é‘@i‘(?eg@ wer e igsgl ated fr aFPd’Itleel%rt ley gdinea-pigs, and
spiral speci mensEabhmajprzexi mat ely42 cm | endisfampds @8Ppr epar ed. 8khese

speci mens were s ended.in org baths th cont gied KrebsyHensel eit

sol ution at 37[e¥b§(?epgeng7edr a rezsg? ng tensi (;%n"ag*pqiég&g, and tﬁélaechanges in

i sonetric tensi ofixample 17%ecorded.2 The fir Jixaomde 802 r ati on-r §sponse curves
wer e obtai ned bymgﬁgieﬁg}ye appld gat i onReffredceSohObgidl 10 39 10[ err] M of
U466 19 (Cayman, thronboxane Alerr] / prostaglandin H2 receptor agonist)
in the organ .hatBxampie B9 1 eat bt 5 v Reforpnge compamndds ar Afbouat e
concentrations for 5 mnutes, the second concentration-response curves were
obtained in the sanme manner as the first applications. pKlerr] values were
cal cul at Bdperimemig2:tlnbibétoryveffen madmdndivcostnaspondecalbywEst6§t@or ding to t he
nmet hod of Schild [ Pharmacol ogi cal Review, Vol. 9, 242 (1957)]. I|ndonethacin
(3X 10[err]M g remitance vt wlnated pasrrding forde seshed phKansest-Boeselatat e

Cndogenolety/ SR -k AR B Bafl, Phafmal JoP 9B OMc WRBIMEEY

shown i ngdialehigs (about 400g wt.) were anesthetized with urethane (1.5g/kg, i.p.) and 78

ventilated by an artificial respirator (Model 683; Harvard). At the same time,
overflowed air volume above the pressure of about 12cm H,O was measured by using a
sensor (Model 7020; Ugo Basile) and the value was used as an index of broncho-
constriction. 0.3 mg/kg (6 ml/kg) of test compounds suspended in 5% gum Arabic was
administered orally to the guinea-pigs fasted beforehand for 24 hours. After 2 hours,
U-46619 (4 £ g/kg; Cayman) was administered through the cervical vein, and then
maximal response was measured. Inhibitory rates compared to the control group were
calculated based on the response rate normalized by the complete closure as 100%. The
results are shown in Table 2. As clearly shown in Tables 1 and 2, the compounds of the
present invention exhibited excellent anti-thromboxane A, activities comparable to the

reference compounds.
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Table 1. Thronmboxane A2 ant agoni stic effect Test conpound

pKB Test conpound pKB Exanpl e 162 9.4
Exanpl e 183 8.7 Exanpl e 163 9.1 Exanpl e
188 9.1 Exanmpl e 172 9.4 Exanpl e 189
8.6 8.0

Ex l e 176G w 8.5 .. EXx I 0
Exanpl e 177 %gﬁgpzzlnzﬁ)mory eifec8c on&%ogo%ﬂctmn %%cgd gy 8746&19

Exanpl e 178 BlGce conpgy 9.0 1nhibiti Exanpl e
179 8.1 Test cgmg%‘%nedr encﬁlon%)%(glunq 2 lélEIg%".'J’E)WMEXperi n‘g%}[bnﬁ(:m

Inhibitory effect on bronchoctate® ction induced by U 46619rate C) A rway

resi stance masdﬁ%@gﬂgﬁgg accordghng to the @g&Eﬂﬁegﬁ§Kbnzett-R@§ssler
erg s ., Vo

[ Naunyn- Schm e rch. Exp. Path. Pharnak. . 195, 71 (1940)]. Male
Hartl ey gui nediiimge (8bout 40082wt.) wer e Exaepdé88 zed wi th &Bet hane
(1.59/kg, i.p.)Eahthleventilated7dy an arti fighille igspi rator (Mpdel 683;
Harvard). At the sane_tinme, overflowed air volune above the gressure of
about 12cm H erti2@R@d "Preasur ed®y usi ng a E*@@e L0 Model 70282 Ugo Basil e)
and the val ue vExamyded7as an i nggx of brondhampleaostriction. 8§.3 ng/ kg (5
m / k of test .co u suspenggd in 5% gum Ar abi c adm nj.stered
oral?; to the éﬁ@ﬁggggﬁés fasteggbefore#%ﬁﬁeTﬁﬁmﬁfoﬂ%ﬁis. Aftgp 2 hours,

U- 46619 (4] err Jkpample C3¥nan) wa83 adm ni Beferextetdompogihd Bhe cer Bilcal vei n,
and then nmaxinmal response was neasured. Inhibitory rates conpared to the
control group were calculated based on the response rate normalized by the
conpl et eEgparsreRt RLelROMent! TR, ant@goHlidtec &ffedt Shown in Table 2. As clearly
shown in Tables 1 and 2, the compounds of the present invention exhibited
excel | ent anti -Acherdifebiaar oadingey imsthod Srachepa et ésalated [{eom medle rldanstey

nds. . . . . . 79
conpou dgumea-plgs, and spiral specimens of approximately 2 cm length were prepared. These

specimens were suspended isotonically in organ baths that contained Krebs-Henseleit
solution at 37°C under a resting tension of 0.5g. After contractions with acetylcholine
(1X10°M; Ovisot for injection, Daiichi Seiyaku), and the first concentration-response
curves were obtained by cumulative applications of 10'° to 10°®M of leukotriene D,
(ULTRA FINE) in the organ baths. After treatments with test compounds at adequate
concentrations for 30 minutes, the second concentration-response curves were obtained
in the same manner as the first applications. pKjg values were calculated using these
two concentration-response curves according to the method of Schild [Pharmacological
Review, Vol. 9, 242 (1957)]. Indomethacin (1 X 10°M, Sigma) was added beforehand to
the organ bath to eliminate possible affections by thromboxane A, and prostaglandin
produced by stimulus of leukotriene D, [Japan J. Pharmacol., Vol. 60, 227 (1992)]. The
results are shown in Table 3. As clearly shown in Table 3, the compounds of the
present invention exhibited excellent leukotriene D, antagonistic effect comparable to

the reference compounds.
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Table 2 Inhibitory effect on bronchoconstriction induced by U 46619

Test conpound I nhi bition Test conpound I nhi bition

rate (% rate (% Exanpl e 162

85 Exanpl e 183 89 Exanpl e 163 92
g:gg: 2 igg ;‘fgﬁé 3. Leuk%tnene a‘JLL}%g?O%IStIC effect 73

gg%: g 38(?) Test compoundgg rKs Exlggl’l%s% compound BQPKB

Ref erence Corrpo‘}iﬂgm%le 162 6.6 Exa”mx%m]pfe()l% 83

Ref erence conpound Experi nent Leukotriene D4 antagonistic
ef f ect EAéE‘é’ll%i% to an %t di nary mﬁ"F’}H’d’ e {88 cheas wefé i sol at ed
frommal e Hart!| @kam@pld 0ER- pi gs ga@d spi ral Fpegiéress of apprey mately 2 cm
| ength were pre red nens wer e, suspepded i sotoni IIy in organ
bat hs t hat cont ]‘k-}rﬂ’ﬁs Hens sol u pg‘f Q@?[ err]C uﬁ a resting

tensi on of O. 59Efo11pdasr 1tbnt r act |€o4ls W th ad&bda;ﬂ;xtdnmﬂ ne (1 x Eﬂ[ err] M
Ovisot for injegtiong, Padichi Seiyaku), R.@fég%ﬁc%%ofn' Leld
%r ve appl i cations of

concentration- respo se curves were obtaine

10[err] to 10[ edxpmpdd 1T ukot ri €he D4 R@fgrmempmgyumdﬂmg ofdan bat hs.
After treatnments with test conmpounds at adequate concentrations for 30

m nut es, the second concentration-response curves were obtained in the
sanme manBgperiedit e f [hikibitappéffezabh GRGnchpddnetridtiovdhdedwgrleukdtiend B, ed usi ng
these two concentration-response curves according to the nethod of Schild
[ Phar macol ogi ceﬂlrwaemsewan%was evalyatpd @eomding to|the grathedhef KopzeticRoegstarr | M

Si gna add bef eh,a th rqan_bat h
St Pacti ol rieatn et Miph ot Bafl h3chaky vhb R 1 AR BLE BBt of
| eukot ri gRigeipidsIAPRA béforaﬂﬁfd%@(m houyé)lwer@Qneszﬂgtlzfea%m hret-ﬁaﬁe difStHehs are

shown in Table 3. As clearly shown in Table 3, the compounds of the
present éverBowedairexhime wed ms@ieﬂemiet etidiiali wenéil b nzast agiovdies of brasthect

conparabl e t the reference c
80rrp constrcl)ctlon argous oses ? test compounds suspended in 5% gum Arabic were

administered orally, and after 2 hours, leukotriene D, (1 ug/kg; ULTRA FINE) was
administered through the cervical vein. Then, values at 2 minutes were measured
when maximum responses were obtained. Inhibitory rates compared to the control
group were calculated based on the response rate normalized by the overflowed volume
at complete closure as 100% bronchoconstriction rate, and the 50% inhibitory doses
(EDgo values) were calculated using dose-inhibitory rate curves. Indomethacin (2mglkg,
i.v.) and propranoclol (Img/kg, i.v.) were administered at 10 minutes and 5 minutes
before the administration of leukotriene D,, respectively. The results are shown in
Table 4. As clearly shown in Table 4, the compounds of the present invention exhibited
more excellent anti-leukotriene D, effect than the reference compounds by oral

administration.
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Tabl e 3.
pKB

Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e
conpound
conpound
bronchoc
was eval
[ Naunyn-

Leukotriene D4 antagonistic effect Test conpound
Test conpound pKB Exanpl e 162 6.6

183 6 4 Exanpl e 163 6.4
188 Exampl e 172 6.6
]2‘3(9) Table 4 Inhlblﬁy 1getfect on bro@ﬁ%@{%lm induced by legk(?triene D,
202 Tegt compodhdl EDs, EXanPl erekfBompound 6-4 ED,, Reference

1 6. 7 Exanple 179 7.0 Ref &r ence

2 6.6  FExperin@mgked |nhihitory effect on (mg/ke)
onstri ctEx%éﬂ@%g:ed by legkotriene gy, Ai rway jresi stance
uat ed accor to the met hod of Konzett Roessler
Schni edfepgpde g\‘é Exp0-7Bat h. Phafngreple 8% 195 71.91940)]. male

Hartl ey gui neafpiagsld &pd ed bef ozqahand f or Hnl}@sin89 Wer e anegpheti zed with

ur et hane
ventil at

, and then v | owed air vol une S a ed under _artificial
ion as apﬂﬁ%i§%f br on&H4- constrﬁ%@?ﬁﬁ?iéérious do@gé of test

conpounds suspemdaduﬂmlﬁﬂbgun1AD&Blc wer e Ihdmhﬂézozred oral 097 and after 2
eukot ri x%mDQe o/ kg; EJLB‘I}RA FI ﬂE}ere 1S co g)mm(ﬁter edstlhr ough the

hours, |
cervi cal
response
wer e cal

vol une at conplete closure as 100% bronchoconstriction rate,

vei n. ues at m nut es” wer e neasur ed when maxi mum
s were dbmauﬂ@ﬂ79lnh|b|0dﬂv r at Beferompaoagonnd £he coltd ol grou
cul ated based on the response rate normalized by the overfl owed

p

and the 50%

inhibitoExpa@ﬁeﬁt&(Emh@hﬁbnﬂﬁ&mwﬁﬁluﬁfe cal cul ated using dose-inhibitory
ves. | ndomnet hacin /k and propranol ol (1ng/kg, i.v.)
G1ds Savise

rate cur

wer e admi ni st er0@p a%Ml@Dﬁ'ArQ

| eukotri
shown in?

adm ni st

flers (bHf Gr . ﬂwﬁﬂ&GnWﬁW@%r%ﬂmﬁn of

Gliovel . Th |
Bikipsalny, hERRE sy Tibioadhes SfR 0 I mBL Gt Rt Babfe whB et R afrec™ Y
excel | engyiRNiddet ﬁ!ékc@&mgene\fm 8¢ tBeturd WaBb shdl@nrRRerceiae2 ﬁmeymgremn@r al

ration.

Tabl e 4 thehinbithor yagaddedt widh alyeadic i ohNADPEE- g@mrammgmerbwnkietbkmshal@me D4

at 37°C for 30 minutes. After the incubation, the reaction was stopped by cooling with
ice. The mixture was added with acetonitrile and well mixted, and then centrifuged at
3000 rpm for 10 minutes. The resulting supernatant was subjected to HPLC
measurement, and the residual rate of test compound was calculated from the ratio of a
peak area of an unchanged compound in the reaction sample in comparison with a non-
reaction mixture. Preparations of reagents and reaction mixtures were carried out by
referring to Shin Seikagaku Koza, Vol. 5: Biological oxidation and drug metabolism
edited by The Japanese Biochemical Society. The results are shown in Table 5. It is
clear from Table 5 that the compounds of the present invention exhibited higher

metabolic stability than the reference compounds.
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Test conpound ED[ err] Test conpound ED[ err]

(my/ kg) (my/ kg) Exanpl e 162

1.3 Exanpl e 183 1.1 Exanpl e 163 0.78
Exanpl e 188 1.6 Exampl e 172 2.4

Exanpl e 189 0.92 . ] 0.14

Exanpl e 2QQ 0 ?1Table5 In @%a@otrﬁtest 0 &a

Exanpl @ 202 Tegt compoundQ- 97 Residual Examlsteco;n%)%und GReé{dual

Ref erence conpound 1 8.1 Exanpl e 179 0.17

Ref er ence caonmpound 2 g_xate @"ﬂpuij&nL 5 1n vitro nmetEeltlm t est

0. 05 nmM EDTA- @x%{llp[g'ufgsphat e bufofer (pH 7. fkamfieSidsl | €d wat ergg 0. 4ny
protein/m human Tiver m crosonmes and 0. 02 test conmpound were nmixed in a

test tube und&xamgle bl ing. Ater the ni ktapeled$ shaken at™87[err]C for 2
m nut es bef or gkamgle 11de m xt wgge was addeBximple ®or eady-m x g

NADPH-generat'ngpagesi,g)g\c?ingnt shaken a@§37h§|ré C for 30 m,nutes. After

t he i ncubati off* s st opped BT g with ic8 The mxture

was added wit Exameleotitril e a8y wel | m xt Bdamaled@2hen centri$3iged at 3000
rpom for 10 m .molNE resulting s t.an subj ected,to HPLC
rrgasur enent, mgr’fg}nﬁeewsesi dual Uér4at egof U&Qeg{&ggﬁéﬂ% n?ildvxf/z;sJ cal culated fromthe
rati o of a__pEakmatel’Df an urthanged Refi edompounde? r eact i 8 _sanple in
conparison with a non- reaction m xture. Preparations of reagents and
reaction mxtures were carried out by referring to Shin Sei kagaku Koza,
Vol . 5: BudistgakApplivabilayi on and drug netabolism edited by The Japanese

Bi ochem cal Society. The results are shown in Table 5. It is clear from
Tabl e 5 that tRhee enpenpsytorgmidgederivadives qfnthenprespnteiiention chayiegheth of

met abol i ¢ stlab'{ltihtrgm{)han the referepce. co

ds. . . I
FESRE B A GeepiS ety npdshave

82 éxcellen oxane Ag an

Test conpeisidnt effedewhen@rally administ®8d. CPKEOWBE they are edteshélyalseful as
rate (% . _ _ rate (% Exanmpl e 162

Exanpl e #8@ve ingredients a8 medmam@darmehehle?& platelet &ggregation 1nh1b1t(Eg,arrp| e
33'38 a&&wfnéx?)%?ggents, aEnthaarggl'lggatJfZ ggents, and@%ﬁ%‘e&giﬁegents. Exanpl 33'39
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Exanpl e 177 87 Exanpl e 202 93 Exanpl e
178 84 Ref erence conpound 1 53 Exanpl e 179
78 Ref erence conpound 2 50 | ndustrial Applicability

The benzenesul fonam de derivatives of the present in ' “ ﬂmﬂ“‘ of
excel | enwht rtlriori‘oloxea e Alerre] and | eukotriene D4 ant £gﬂmm“ ‘m i es,
and have'excel Fént°%rtect when oral y adm ni st ered. erefore," t Hey "are
extrenely useful as active ingredients of nedicanments such as platel et

aggregation inhibitors, antithronbotic agents, antiasthmatic agents, and
antiall ergi c abenhscompound represented by the following general formula (I) or a salt

83 _ 1. A conpound represented by the foll ow ng general
formul a theredfi a salt thereof:

1

= R

R?—CH L ) (CH,),—CO,R®

wherein R! represents hydrogen atom, a halogen atom, a lower alkyl group, a lower
alkoxyl group, or nitro group; R? represents a C,-C;g alkyl group which is substituted
with one or more fluorine atoms; R® represents hydrogen atom or a lower alkyl group; X
represents sulfur atom or a group represented by CH=CH, and n represents an integer of
from 2 to 4.

2. The compound or the salt thereof according to claim 1 wherein X is sulfur
atom.

3. The compound or the salt thereof according to claim 1 wherein X is a group
represented by CH=CH.

4. The compound or the salt thereof according to any one of claims 1 to 3
wherein R' is a halogen atom which substitutes in the para-position, R? is a C;-C,
straight or branched chain alkyl group which is substituted with three or more fluorine
atoms, and n is 3 or 4.

5. A medicament which comprises as an active ingredient a substance selected
from the group consisting of the compound represented by the general formula (I) and
the physiologically acceptable salt thereof according to claim 1, and a hydrate thereof
and a solvate thereof.

6. The medicament according to claim 5 which is used for preventive and/or
therapeutic treatment of thrombosis, asthma, or an allergic disease.

7. The medicament according to claim 5 which is used as a platelet
aggregation inhibitor, an antithrombotic agent, an antiasthmatic agent, or an

antiallergic agent.
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[err] wherein R represents hydrogen atom a halo aIkyI
group, a lower al koxyl group, or nitro group; R e iﬁﬂ %}lﬁg“ﬂﬂmﬂ)mal
al kyl group which is substituted wth one or nDre tos;* Rlerr]

represents hydrogen atomor a | ower aIkyI group, X represents sul fur atom

t
PR o 3 R A R AL LT S

X is sul f'dii’rese&WTby the general fo‘fhﬁlec@mmunaxeqrhytshmjgs@uy 5&@;&@6}@ G0 tHellbdTg t O
claiml1l wherein Xis a group represented by CH=CH 4. The conpound

or the satcordingtechimdcandnhydrae aheyregﬁ@(ba selvafertheneof for3he wayugdatur] ofr 1 |

is a hal ggen atom whi ch substitutes . ra-position err] is a
Jerr]- c f‘?ﬁ?mﬁ?tg‘?ffo D& O HEHEY < (fﬁgﬁuﬁsglt83 gPoup whi chRi[s sLbsti t ut ed

with three or gor@ fdiRéd 16r (RLQFButi@MhdPr PreveRfivé treatment o?- th%oﬁ%gig,amant
whi ch conprises as an active ingredient a substance selected fromthe
group coasthsia, ng anfallebgic disepsuntichapmpsizat etk biyp toff @dpémietedingf toramiamnidl) and
t he physiol ogically acceptable salt thereof according to claim1, and a
hydrate 0 cgega hamananseffagtive amqapkeffa substance selsctecrg@m@m&fawemnswée«gr d| ng
to claim ich i S [, preventive and/ hae
thronbosrtgtﬁ\lh Ct% r?gﬁn&l Fe%res% e@rg CH1 eaesr%fj 8fmulh 85/ ?Pn(# :glc?tzli

accor di NgedePtabldlt adordihg bo E15ink 3 S5 BE had et edrebf arﬁgegécﬂ%bltﬁ&ebﬂhl bl tor,

an antithronbotic agent, an anti ast hmati c agent, or an antiallergic agent
84 8. A use of a substance selected fromthe group
consi sting of the conpound represented by the general fornmula (1) and the
physi ol ogi cal |y acceptable salt thereof according to claiml, and a
hydrate thereof and a solvate thereof for the manufacture of the

medi cament according to any one of clainms 5 to 7.
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