DESCRI PTI ON Bl CYCLI C AM NO DERI VATI VES AND PGD2 ANTAGONI ST CONTAI NI NG
THEM 5 FI ELD OF THE | NVENTI ON The present invention
relates to bicyclic amno derivatives and prostaglandin D2
(hereinafter, referred to as PG err]) ant agoni st contai ni ng them

10 BACKGROUND OF THE | NVENTI ON 1 Some of bicyclic am no
derivatives of the present I nventi on have known to be useful as

t-hr onboxane A2 (TXA2) antagonists (Japanese Patent Publication
(KOKOKU) No. 79060/1993). However, t he Japanese Patent Publication
(KOKOKU) No. 79060/1993 only 15  deschjzRearpPpdnthe conmpounds are useful
as TXA2 antagoni st, and does not suggest the useful ness thereof as

PGD2 ant agoni ikiéﬁcﬂté%&w Dﬁ:RIVATf%é hypP PRBE HNTAGYREET OFONTAINING THEM
Nanely, the T I's known to have activities such as action agai nst

pl atel et aggl utination, thronbogenesis, etc. The TXA2 20 ant agoni st has
therefore been considered to be useful as anti - t hronboti c agent,

and al so im therket.padrerde avepetewdi al i nfarction . or asthnma by

ant agoni zi ng agai nst TXA2. On the ot her hand, the PGD2
ant agoni st of the presentThe present\ismvengsionsrebatfas tionbifgclipramigeent of
condi tions due to excessive 25 production of PGYerr]. Specifical IL¥, It
i s useful as adérivatives ead:iprpstaglandipiRethereindihpr creferredete as PGD,)

dysfunction is i nvol ved, for exanple,
antagonist containing them.

\/ 10 BACKGROUND OF THE INVENTION .

Some of bicyclic amino derivatives of the present
invention have known to be useful as thromboxane A, ('J.‘XA,) antagonists
(Japanese Patent Publication (KOKOKU) No. 79060/1993). However,
the Japanese Patent Publication (KOKOKU) No. 79060/1993 only

16 describe_.s that the cbmpoﬁnds are useful as TXA, antagonist, and does
not suggest the us.efulness theréof as PGD, antagonist as disclosed
by the .present invention.

| Namely, the TXA, is known to have activities such as action
against platelet agglutination, thrombogenesis, etc. The TXA,

20 antagonist has therefore been considered to be useful as anti-
thrombotic agent, and also in the treatment of myocardial infarction
or asthma by an.tag'oniz'ing against TXA,. |

Oon the other hand, the PGD, antagonist of the. present
invention is useful in the imprévement of conditions due to excessive

25 production of PGD,. Specifically, it isuseful as a drug for treating
diseases in which mast cell dysfunction is involved, for example,
systemic mastocytosis and disorder of systemic mast cell activation,
and also tracheal contraction, asthma, allergic rhinitis, allergic

conjunctivitis, urticaria, injury due to ischemic reperfusion, and



.systemic mastocytosis and di sorder of systenmic mast cell activation
and al so tracheal contraction, asthma, allergic rhinitis, allergic
conjunctivitis, urticaria, injury due to ischem c reperfusion, and

2 i nfl ammati on. As is apparent fromthe
above, the TXA2 antagoni st and trm§F££2antagonist are conpletely
different fromeach other in terns of the active site, mechani sm
of action, and application, and have 5 quite different
characteri sti chRflammddd@nmgly, it has never been expect ed t hat

d | d th tiviti | A
Babe TS produced € ht oughAPCED SHREZREED TP a8 ARTAenFRe XA ARESdtey gpa
th ti f : . lLyat ' ' i
i mmunol 0gi cafHe e R FAEFaRcin o & B BT BLEREPENE T eaciiother in torms

produced and rglg3sed {f_@g’! [ f8lhanidnd¢ Beeiddy iaﬁusa%ﬂﬁgtion, and have
an patﬁo I

physi ol ogi cal ogi cal "activities. For exanple, PGD2 can

cause Strgng {gaehieals aenbhaCthAfactidy vt il-83dnderaiangeh) alt awddimever been
and, in a systéemc allergic state, it can dilate the peripheral 15
vessel s, whi chexgssted @anat anRpPSIMPRind coldak posssqe ciltddey actiehties
attention has been paid on the idea that PGD2 is one of the causal

subst ances resgimsitdrecuslyhe onset of nasal occlusion in the allergic
rhinitis. Therefore, it has been proposed to devel op an inhibitor . .
agai nst the bi osynt hesi sP@P, ReDproduced dhrauehi BECoRNACESH; SXopt #Fachidonig
as a drug for the reduction of nasal _occl usion.

i nhi bi tor of P@‘l)ihys‘y'h?%@%BgﬁmKPWﬁ@Eﬁe&c&gtv‘\f%%@ %H&%Pgical or
of -Qr/OSt a'.llgl andtLr?lsmnitunno to%%.fca ' ggg.]lingf;sﬂioann%ntdhggeggé ema;{c;[r ip%:og%ihcr)fg ! that is
produced and released from mast cells. PGD, has various pétent
physiological and pathological activities. For example, PGD, can
cause sf_.ron'g tracheal contraction, which leads. to bronchial asthma,
and, in a systemic allergic state, it can dilate the peripheral
15 vessels, which leads to an anaphylactic shock. Especially, much
attention has been paid on the idea that PGD, is oné-of the causal
substances r'esponsiblé to the onset of nasal occlusion in the allergic
rhinitis. Therefore, iﬁ has been proposed to develop an inhibitor
against the biosynthesis of PGD, or an antagonj.ét of PGD, receptor
20 as a drug for the reduction of nasal occlusion. However, the .
inhibitor of PGD, biosynthesis possibly affects greatly thé synthesis
of prostaglandins in other organisms, and therefore, it is desirable

to develop an antagonist (blocker) specific to PGD, receptor.

25 DISCLOSURE OF THE. INVENTION
The present inventors have studied intensively to deveiop
-l?GD'2 receptor antagonists (blockers) specific to PGD, receptor, and
found that compounds of the formula (I) below or its salt possess

a potent activity as PGD, receptor antagonist, and are chemically



to devel op an antagoni st (bl ocker) specific to PGD2 receptor. 25

DI SCLOSURE OF THE | NVENTI ON _ The present inventors
have studied intensively to devel op PGD2 receptor antagonists
(bl ockers) specific to PG2 receptor, and found that conpounds
of the fornmula (1) below or its salt possessi a potent activity
as PGD2 receptor antagonist, and are chemcadlly

3 and bi ochenically st abl e. Accordi ngly, the

present inventaksh Riashegdsadlpapable.  ant agoni st which conprises a
conpound of the general fornula

I bel ow,or its sal y te
thereof as an active Inggga?ggﬁnély the present[kﬁﬁgp fon p}oégaé% Q QEB

. (o) 1
aI kyl ene whi cheRRIBHAY Yhigh; GPWPTISEE, 3, FORRPENG % (}:rlrlleogeneral f n{éﬁy en)e |
contains 0X0  OLQHRy ALY 038 8P ANRAl4d! eHeP@OE as an active ingredient:

A —R
(CHo)m —T —Z—X4 —Xo —X3
- o B
whereiﬁ
N
e
is
or
H
10 |
‘A is alkylene which optiohally is intervened by hetero atom or
- phenylene, contains oxo group, and/or has an unsaturated bond;
~ B is hydrogen, alkyl, aralkyl or acyl;

R is COOR,, CH,OR, or CON(R;)R,;
15 R, ié hydrogen or alkyl;
| R, is hydrogen or alkyl;
. R, and R, each are independently hydrogen, alkyl, hydroxy or
lalkylsulfonyl;.
X, is a single bond, phenylene, naphtylene, thiophenediyl,
20 indolediyl, or oxazolediyl;
X, is a single bond, -N=N-, -N=CH-, -CH=N-, -CH=N-N-, -CH=N-0-,

~C=NNHCSNH-, -C=NNHCONH-, -CH=CH-, -CH(OH)~, -C(Cl)=C(Cl)~, =~



B is hydrogen, alkyl, aralkyl .or acyl; Ris COOR err],
CHerrJ]ORerr] or CON(R[err])Rerr]; 15 Rlerr] is hydrogen or alkyl;

Rlerr] is hydrogen or alkyl; Rlerr] and R err] each are

i ndependent |y hydrogen, al kyl, hydroxy or al kyl sul fonyl ;
Xerr] is a single bond, phenyl ene, naphtylgne, t hi ophenediyl, 20

I ndol ediyl, or oxazol ediyl; ' X2 is a.single bond, -N=N-, -N=CH

(O O N e M Qnyiene, i) MRy c6 S INEDN o, FECH

4 CH2) - lene, .- o ,
*N(REer 1) SCT O e COV RO, o P e ek ;-0 Gl RpS07 1 )50 €0
-S N = 347 a5 - Y 'or ivls S
ceon avol o v’ ]‘%’ﬁ"udalé‘%%f‘g’é}ylé’gadtlg?%g‘g%%&ﬁ ?Qtramle?(l e alkyl,

al kenyl, al kynyl ;gag I%l,a_raﬁlk%ﬁ&l @fﬁn‘}q}{chff%ﬁr&‘#l,kyﬁ heté&¥&¢Raliley lgroup,

cycl oal kenyl , thiazo yli denetref hyl , I azol i di nyl i denenet hyl,

- CH=NR[ er g] or JRignr,] tpEesd1kenyl, thidkelidylideaempthiflprr], Rerr],
Rerr], -R[err]cl}ﬁl'd Rl err] géach areenyhydrogen or al kyl; Rlerr] is

hydrogen, al kythidpedi@inylab&oenethydr, bagBsiRxgy -N=C(R,)Rdi ocar banoyl oxy,
ureido or thioureido;, 10 Rlerr] and R err] each are independently al kyl,
al koxy or arylRs, Rsi; Rs:0 R§,1R%F R and Ry eAchsargdiydyqgenper- atkyland
mis 0 or 1; wherein a cyclic substituent may has one to three
substituents RB&HSis hydregsrod alkyhy t REAERTUp AR st FREPIIOHI®Ye, al koxy,

sul f amoyl , _ : . ) .
thiocarbamoyloxy, ureido or thioureido;

o/ 10 R, and R; each are independently alkyl, alkoxy or aryl;

n is 1l or 2;
Z is ;so,; or -CO-; and
m is 0 or 1;
wherein a cyclic substituent may has oﬁe to three substituents

156 selected from the gfoup consisting of nitr§, alkoxy, sulfamoyl,
substituted- or unsubstituted-amino, acyl, acyloxy, hydroxy,
halogen, alkyl, alkynyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl,
aryloxyéarbonyl, mesyloxy, cfano; alkenyloxy, hydroxyaikyl '
trifluoromethyl, alkylthio, -N=PPh,;, oxo, thioxo, hydroxirimino,

20 alkoxyimino, phenyl and alkylene_dioxy.

THE BEST EMBODIMENT FOR PRACTICING THE INVENTION
Specific examples of compounds usable as a PGD, antagonist

above include a compound of the formula (I) wherein

e

25

is



substituted- or unsubstituted-am no, acyl, acyloxy, hydroxy,

hal ogen, al kyl, al kynyl, carboxy, al koxycarbonyl, aralkoxycarbonyl

aryl oxycar bonyl, mesyl oxy, cyano, al kenyl oxy, hydroxyalkyl

trifluoromethyl, alkylthio, -N=PPh[err], oxo, thioxo, hydroxylnlno, 20

- al koxyi m no, phenyl and aIkernedloxy 5 THE BEST EMBODI MENT FOR
 PRACTI CI NG THE | NVENTI ON Speci fic exanpl es of conpounds
' usabl e as a PA2 ant agoni st above include a conpound of the formula

(') wherein 2 1S : :

) ; and when Z is SOerr], both X[err] and Xferr] are

. a single bond; X al kyl, phenyl, naphthyl, stylyl, quinolyl
or thienyl; and a Cyq _ substituent anong these substituents
optionally has one to three 5’ substituents selected froma group

consi sting of fidd @; 8hk%UHen z is so, BotiS i, La @ Gk, @Fe WSB! HoRE; AT D8,
hal ogen, al kyl hydroxyaTkyI of its salt or hydr at e t hereof.
Simlarly, Speéflli 15 BKaAPL fdphthyde st ogiin®fyl be thienyl; andci eytdic
(1) wherein y‘ g R ;Jh_yfi YIRoY l\’/vhen mis 1, both Xerr]
and X err] ar esxmsamtgleﬁtbamdngamb@é[ sub]stuupims];dpu:pna@mnl hys serissttiot theee
with hal ogen, or .its salt or hydrate thereof.

Sinilarlys spenibstditaeatpl eelécked dirom eogpeundFQﬁS%ﬁﬂéng of nitro,s FlkgKH,

() mhereln )
substituted- or unsubstituted-amino, halogen, alkyl and

hydfox‘yalkyl, or its salt or hydrate thereof.

N\ . : Similarly, specific examples include a compound of the

formula (I) wherein

/

10
Q ;
‘whenmis 1 , both X, and X, are a single bond; and X; is phenyl optionally
| \/'_ substituted with halogen, or its salt or hydrate thereof.
15 - Similarly, specific examples include a compound of the

formula (I) wherein

O
X



IS [err] 6
when mis 1, Xferr] is phenyl, Xerr] is -CHerr]- or -N=N- and X[err] is

" phenyl, or its salt or hydrate thereof. Simlarly,
exanpl es of conpounds of the fornmula (1) - i ncl.ude those of the fornula
(la): [err] .

(la) 5 wherein A, B, R Xerr], X[ersr] and X[err] are as defi ned
above, or its salt or hydr at e thereof rovi de }J] % erei.n gl)
X[ err] and X[ e‘l’hﬁn&"résalslxng’r%l’ enyly Xpiis yrfdax| F ¢ 3 f’ﬁ 20Ygy OF

unsubsti t ut ed- and (2) Ais 5- heptenyl ene, Ris

COOR] err] (R[ef?en%laslthﬁﬁrgﬁg ‘b‘%/ WERIEY, 10 X[ err] is 1,4-phenyl ene, X2
| S asl ngl e bond, and X eéillllaﬁ'&?qegéé%ﬂgi%o léﬁ‘d\?@unds of the formula (I)

Simlarly, exarrpl es of conrpoun I ncl ude those of

the formila (1Pdciude those of the formud&'(Ia): wher ei n 15
S or

! A—R
| (Ta)
IT _SOZ — XI_XZ —X3
5 B
wherein A, B, R, X,, X, and X, are as defined above, or its salt or
hydrate thereof, provided that those whe;'ein (1) X, and X, are a single
bond, and X; is substituted- or unsubstituted-phenyl, or naphthyl;
and (2) A is 5—heptenyiene, R is COOR; (R, is hydrogen or methyl),
10 X, is 1,4-phenylene, X, is a single bond, and X; is phenyl are excluded.
Similafly, examples of compounds of the formula (I)
include those of the formula (Ib):
A—R
(o)
_ ——-CI)——Q(l—ﬂKQ —iKg
o | '
_ B

wherein

15

- X



A B, R Xerr], Xerr] and X err] are as defined above, or its salt or

hydr at e t hereof, provided that those wherein X err] and Xferr] are a
si ngl e bond, and X3 is phenyl, and wherein Xerr] is a single bond,
Xerr] is -O, and Xerr] is benzyl are excluded. 5

More specifically, exanples of- conpounds of 4he fornula (1) include

those of the fornmula (la) wherein X err] and X err] are a single
bond, X[err] is isoxazolyl, thjadiazolyl, isothiazolyl, nn |yl
i ndol yl, benzofurBd ,R'd?‘bfeﬁ‘zo?‘tf* ve 3% n?Sh?‘%?(ﬁ?n%",v%eﬁfo%ﬁ)%%%%, or hydrate
di benzot hi enyl _. carbazol yl .. .xgn Y, h hri di , :
di benzoxepi nyl *PEF IR zcﬁr\éV&SFﬁyf:Fggiénhr?oﬁ%yl%tﬂg%h?%neh%*? X, ste a single bond,

benzi mi dazol yl , 08 i I'g/dgh%*)&giz,?néﬁgr [dBdin U 1ist 8 $Ald1PbohMYr AL €s —0-, and X,

t her eof . y, exanples of conpounds of the fornula
(1) [ nciy%ﬁ%s%&f ekBeud@imul a (1a) wherein Xferr] is a single
bond, X2 15 I's phenylene, X err] is alkenyl, alkynyl, -CH=NR[ err] or
-N=C(Rlerp] )Rl err], or ifére specifiehllly| éwaiipdles ¢herompbunds of the formula
Simlarly, exanples of conpounds of the forrmula (1) i ncl ude those of
the formula (1 ¢))vimeiside Ehose cCBCRherfidrmulpe(Id) whephdny¥card X, are aggingle
t hi ophenediyl, X2 is a single bond, -N=N-, -CH=CH, -CONH, - 20 NHCO-

or ethynyl ene bomd XX §spheexazolliarbirdypretibndisaphiazolyl, morpholyl,
thi azolidinylidenenethyl or thienyl  or its salt or hédrate t her eof . . 1
More specifi ca%!l‘jﬂ?llék'aﬁ’ﬁpégfl%?ﬂhé’%’GHﬁSEHHY%1 ydibengpgioxinyl, EFEE%‘%HlenY r

| nvention incl gggergzr]gt%eiegylt,hgag.’gggyif?l ,( lx@ﬁt\gg%gr i,nphenanthr.?i%inyli, S
N 10 dibenzoxepinyl, dibenzothiepinyl, cinnolyl, chromenyl,
benzimidazolyl or dihydrobenzothiepinyl, or its salt or hydrate
thereof. |

Similarly, examples of compounds of the-formula (1)
include those of the formula (Ia) wherein X, is a single bond, X,

15 is phenylene, X, is alkenyl, alkynyl, -CH=NRs; or ~-N=C(R;)Re, O iFs
salt or hydrate théreof.

Similarly, examples of compounds of tbe formula (I)
include those of the formula (Ia) wherein R is COOR,, X, is phenylene
or thiophenediyl, X, is a single bond, -N=N-, -CH=CH-, -CONH-, -

20 NHCO- or ethynylene and X, is phenyl, thiazoiinylidenemethyl,
thiazolidinylidenemethyl or thienyl, or its salt or hydratel thereof.

More specifically, examplés of the compound (I) of the

present invention include those of the formula (Ib) wherein

~

26 is



8 - oritssalt orhydratethereof.

Exanpl esof nor epr ef er r edconpounds I ncl ude those of the fornula (Ib)
~wherein Ris COORerr] (Rerr] is as defined above) or its salt or

hydrate thereof. 5 Simlarly, exanples of conpound (I)

I ncl ude those of the formula (1b) mhe{ern X[err] is phenylene or

t hi ophenediyl, Xerr] is a single bond, -N=N-, -CH=CH, ethynyl ene,

-0, -S-, CO- CCN(R[err]) (Rlerr] is . as defined above)
-N(R[err])CI} (F5 | s 28 ed above) and X err] is phenyl, or its
salt or hydrate ther More specifically, exanples of
conpound (1) include of the formula (1b) wherein

is - 15 or itw Qr hydrate thereof. Exanples of nore preferred
enbodi nent include those wherein Bis hydrogen both X[err] and X[ err] are"

e, oo o7 S AP RSB B g Ao
di benzofuryl, di b%%ﬁo;:gogggf eRlie Pgmﬁaqr Earm%]l;gm V\/ﬁ'lst&) ﬁ agQieflned

hydrat e t her eof *¢ exanples 1 ncl ose wherein err

‘phenylene, th ggg%rjfda sl qur;eamgarat@xeaerséfyl, Xerr] 15 a single

bond, - ynyl ene -O, and Xferr] is aryl or
5 - Ssimilarly, examples of compound (I) include those of the

formula (Ib) wherein X, is phenylene or thiophenediyl, X, is a single

bond, ~-N=N-, —CH=Cﬁ—, ethynylene, -0-, -S-, -CO-, —=CON(R;5)- (Rss is

A as defined above), -N(Rs;)CO- (Rs, is as defined above) and X; is phenyl,
or its salt or hydrate"thereof. |

10 More speeifically , examples of compound (I) include those

of the formula (Ib) wherein

-~

[ 4

156 or its salt or hydrate thereof. Examples of more preferred
embodiment include those wherein B is hydrocjen, both X, and X, are
a single bond, X, is thienyl, thiazolyl, thiadiazolyl, isothiazolyl,
pyrrolyl, pyridyl, benzofuryl, benzimidazolyl, benzothienyl,
' dibenzofuryl,'dibenzothienyl, quinolyl or.indolyl or its salt or
20 hydrate thereof. Similarly, examples include those wherein X1 is
phenflene, thiophenediyl_, indolediyl or oxazolediyl, X; is a single
bond, ~-N=N-, ~CH=CH-, ethynylene, -S- or -O-, and X; is aryl or

heterocyclic group, or its salt or hydrate thereof.



het erocyclic group, or its salt or hydrate thereof.

9 The conpounds of the general fornmula (la) and (Ib)
are novel conpounds synt hesized by the present inventors.

The terns used throughout the present specification are as defined
below. 5 : The term "al kyl eng’ means (Jerr]- Cferr] straight
or branched chain alkylene for exanple, nethylene nmet hyl net hyl ene,

di et hyl net hyl ene, net hyl et hyl net hyl en et hyl ene e
tetramet hyl ene, pent anet 8% eﬁ%?P9¥Q9§n8?H§q%a neﬁ@bt% rﬁ%ﬁ ékgy and (Ib) are
oct amet hyene, non neth | ene , n an 10 be
I ntervened by e 8 STY’( esglezr?dk%gl gﬂg lg‘ir1é§'§t/"='lrn(;etggrﬁl@'gm{&:g or

the like) or phenyl ene ('Elé% verns qu@r%ﬂr%ﬂgho&t InNBRYEENE specification are

1, 2-phenyl ene, or the | contarn an ox0 group, and/or have one
or nore doubl eg5 Qe il Belk8@ds at any positions on the chain.
Exanples include -(CH err])[err]-OCHerr]-

-(CHerr]y[err]-O (CH ershe Ece&ﬁ]"alkya%eméhh{s &, Flcexfaifet bir)ohrancted cha’n
-(CH err])[err]-O(CH err])[err]-, -(CHerr])[err]-O(CHerr])[err]-

-(CH err]) [ er ranigudad errok) prample, -Helifydent) metfyiBethylene,
(CHerr])[err]-, -(CHerr])[err]-S-(CHerr])[err]- -CHerr]-S-CHerr]-
- a% err} ﬁH( ?apfmq?ygmp]y;enw[mtrl}yllet(rmhpethﬂene: ethylepey e‘%!?l]methylener
- err err err

-(CH err])[erriewpx APBR} ePPRYame I ey | B??‘Tmeth-Y(]eQFer PEPERASYYLCRS,
pheny! ene. CH reﬂr,g.lé,.fté,fggee,rglgge” RS SPERY £ ORL diyLene above can

err err O. en ne; [ 4-

E)he[yl e]n) CH[ ]e]P?] ﬂte%ﬁz&ﬁl—%’ gé[t%e%]y tén“é%&? ??ﬁ;{[errj]fu% Zn%)&%%egp?ltgﬁé
3-oxopentylen qu%ﬁ'%?e h¥h§W@ﬁH“ie § DFQPQ éHYlen%, 1,3-phenylene,
pr openyl ene, uteny uteny ene, but e ene, 1,
but adi enyl ene 1 123p1’£éﬂya@n%l)%ﬁﬁﬁxe iigen} Qibﬂt%ﬂ@ aﬁﬁpﬁnﬁfﬂw.emd/or have one

3- pent enyl ene, 4-pentenylene, 1,2-pentadienylene, 1, 3-
or more double- or trlple-bonds at any p051t10ns on the chain.
Examples include -(CH,),-0-CH,~-, -(CH,),~0-(CH;)~, —{(CH,;),-0-(CH;);~,

15 -(CH,),-0-(CH;)~, —(CH;),-0-(CH;)s—, —(CH,),-0~(CH,)¢~, —(CH,),-S-
(C_Hz)z—, -(CH,);-S-(CH,),~, ~-CH,-S-CH,~, -CH,-S-(CH,),~, ~CH,~N(CH;)-
CH,-, -CH,-NH-(CH,).,—, | -(CHZ)2—N(CH_;CH,)—(CH2)3-, -(CH;),-1,4~
ﬁhenylene—Cqu —(Cth-o-l,3—pheny1ene-CHrq -(CH,),-0-1,2~
phenylene-CH,-, -(CH,),-0-1,4-phenylene-CH,~, —-CH=CH~S-CH,-1,4-

20 | phenylene-CH,~, -CH=CH-S—1,3—§heny1ene—(Cth-, 2-oxopropylene,
3-oxopentylene, 5-oxochexylene, vinylene, l-propenylene, 2-
propenylene, l-butenylene, 2-butenylene, 3;buteny1ene, 1, 2-
butadienylene, 1,3—butadieny1ene, l-pentenylene, 2-pentenylene,
3;§entenylene, 4-pentenylene, 1,2-pentadienylene, 1, 3-

26 pentadienylene, 1,4-pentadienylene, 2,3-pentadienylene, ?, 4~
pentadienylene, l-hexyenylene, 2-hexenylene, 3-hexeny1eﬁe, 4-
hexenylene, thexenylene, 1,2-hexadienylene, 1,3-hexadienylene
1,4-hexadienylene, 1,5-hexadienylene, 2,3-hexadienylene, 2,4-

hexadienylene 2,5-hexadienylene, 3,4-hexadienylene, 3,5-



25 pent adi enyl ene, 1, 4-pentadi enyl ene, 2, 3-pent adi enyl ene, 2, 4-

pent adi enyl ene, 1-hexyenyl ene, 2-hexenyl ene, 3-hexenyl ene, 4-

- hexenyl ene, 5-hexenyl ene, 1, 2-hexadi enyl ene, 1, 3-hexadi enyl ene

- 1, 4- hexadi enyl ene, 1, 5-hexadi enyl ene, 2, 3-hexadi enyl ene, 2, 4-

. hexadi enyl ene 2, 5- hexadi enyl ene, 3, 4- hexadi gyl ene, 3, 5-

10 . hexadi enyl ene, 4, 5-hexadi enyl en, 1, 1-di net hyl -4-hexenylen, 1-

hept enyl ene, 2-heptenyl ene, 3-heptenyl en 4- hept en ne, , 5-

hept enyl ene, NeXafifeB¥AGRe 5-hetst ﬁB?f%ghégﬁ%ﬁ@ﬂ%%gyfi?gqexenylen’ 1-
hept adi enyl ne,_ 1, 3- hept adi | ene, .1.4-h | lene, .1, 5= _
heptadienylenufegﬁquﬁgﬂfadﬁé %ﬁ%ﬁﬁ;leﬁfs-§£%§éﬁﬁ3¥4$ﬁgﬁe? BéﬁfeFYIeﬂi' >
hept adi enyl en - adieny. - | ,ee énylene, 1,2-
heptadienylengheé%%§yﬁ§§%éd?é%yééﬁﬁih ,§6?ﬁ€%§égﬁ%§#LIgngfsi,ég ene

hept adi enyl ene, o &4 GrilkeRt adi €Dyl apradienf1 69} ariemebeadiedylene, 1,5-
propynylene,:}?Rnynylene, 2- pentynyl ene, 5-hexynylene, 6- 10

heptynyl ege, - : i ;7 .2,3-heptadienylene, 2,4-
"B ATV S B k4 Sm ek 2, - bepiacienyions

CH=CH 1, 2- pherpdmnatiGnydeng; , 2 ;53 irefitatiiénpheny) ené-hertedignylend, 3,4-
- 4- oxo0- 4, 5- hexenyl ene-, and the I|ike. The
term"al kyl " nieptadijeayilpne} ed r3-hentaiddroy bener dhelfchepkafienylene, 4,5-
iyl %5 butheetadiomibnen. bebtinpraisbKisne Fhabnhopetidiiisre, 1
T tone Y en SR o S bk RS e Lene, o-
B e L L o T
phenyl, napht hygh_de: 1§ 2 pheRgPBEEVEH, -7 - Depiindl ), 4-pRERY Yene- (CH,) -, -4-oxo-
4,5-hexeny1ene—; and the like.
The term “alkyl” means C, - C,;, straight ér'branched.chain
alkyl, for example, methyl, ethyl, n-propyl, i-propyl, n-butyl,
15 | i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, neopentyl, t-pentyl,
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl,
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl,
nonadecyl, icosyl, and the like.
The term “aryl” means C, - Cu monocyclic or condensed ring,
20 .forexample,phenyl,naphthyl(e.g.,1—naphthy1,2-naphty1),anthry1
(e.g., l-anthryl, 2-anthryl, 9-anthryl), phenanthryl (e.g., 2-
phenanthryl, 3-phenanthryl, 9—phenanthryl), fluorenyl (e.g., 2-
fluorenyl), and the like. Phenyl is especiallf preferred.
The term “aralkyl” means a group formed by substituting

25 an alkyl as defined above with an aryl above at any substitutable

positions on the alkyl. Examples include benzyl, phenethyl,
phenylpropyl (e.g., 3-phenylpropyl), naphtylmethyl (e.g., o

naphtylmethyl), anthrylmethyl (e.g., 9-anthrylmethy),



(e.g., l-anthryl, 2-anthryl, 9-anthryl), phenanthryl (e.g., 2-

phenant hryl, 3-phenanthryl, 9-phenanthryl), fluorenyl (e.g., 2-

fluorenyl), and the like. Phenyl is especially preferred.

The term "aral kyl" neans a group formed by substituting 25 an al kyl
as defined above with an aryl above at any substitutable

positions on the aIkyI Exanpl es i ncl ude benzyl, phenethyl,

phenyl propyl (e.g 3- phenyl propyl ), "napht t hyl . 0., a- X
napht yl net hyl pheagpﬁ}ayy}m%l ((@ g ’ g lm:# WW§:ﬁy9), and the like.

phenanthrylnethyl (e.g., henqpth Mlnet n |
The term' acyl nmeans C[Té‘rerF r1 QI&érl gég &?odn%:‘lal%%ghffom aliphatic

car boxylic acid, fo}r@lc aar'g)ide, fog_rg’\‘/émpfecetfg_qu%gr%éyw_l % Ep?%_yg,wl, putyryl,

val eryl, and f& ul fonyl " Teans

a group forne tuting a sulfonyl with an al kyl above,
for exanple, Qrali%ryl, andt‘}-‘u ?s& onyl, ethylsul fonyl, propylsul fonyl, and

the like.g The term Ta@kﬁ:éxm aiylaenmbansSa Gsug for@parsy
strai ght or branched chain al kenyl, which corresponds to. an al kyl

above contaJrngybsQaeuaingnaesuxmbnyldaﬁbheaboamkyl aboxep| €oriexdAmpde,vi nyl ,

1- propenyl, 2-propenyl, - 1-butenyl, 2-butenyl, 3-butenyl,

1, 2- but adi enylmethypeﬁlﬁﬁiyjrl, ethylsulfong]l2- pecmmuérfynylz MMIllke-

1, 2- hexadi'enyl, 3-heptenyl, 1,5- hept adi enyl, and the |ike. '
The term "al kynyI "is C[!Ehre ]termq&kqnﬁ{"r 48 dht- (S:m BEERLFRY °Eh1¥‘i‘f‘°hed chain

al kynyl , -whi ch- corresponds to an al kyl above COE qanln e, of nore o ore
triple bonds. Pkeayleswhirh gaeres tojam Aadkyh ARV g?Bg ng one or

N 10 double bonds. Examples include vinyl, 1l-propenyl, 2~-propenyl,
1-butenyl, 2-butenyl, 3-butenyl, 1 ;2-butadienyl, l-pentenyl,
1,2-pentadienyl, 2-hexyenyl, 1,2-hexadienyl, 3-heptenyl, 1,5-
heptadienyl, and the like. ‘

The term “alkynyl” is C, — C,;, straight or branched chain,
16 alkynyl, which corresponds to an alkyl above containing one or more
triple bonds. Examples include eths(nyl, l-propynyl, 2-propynyl,
1-butynyl, 2—butyhy1 , 3-butynyl, and the like.
o The term "heterocyélic group” means 5 — 7 membered cyclic
group containing one or more hetero atoms selected independently
20 from the group consisting of oxygen, sulfur and/or nitrogen atom
on the ring, and is optionally condensed with a carbon ring or other
heterocyclic group at any substitutable positions. Examples
include pyrrolyl (e.g., l-pyrrolyl, 3-pyrrolyl), indolyl (e.qg.,
2-indolyl, 3-indolyl, 6-indolyl), carbazolyl (e.g., 2-carbazolyl,
25 3-carbazolyl), imidazolyl (e.g., l-imidazolyl, 4-imidazolyl), '
pyrazolyl (e.g., l-pyrazolyl, 3-pyrazolyl), benzimidazolyl (e.g.,
2-benzimidazolyl, 5-benzimidazolyl), indazolyl (e.g., 3-
indazolyl), indolizinyl (e.g., 6-indolyzinyl), pyridyl (e.g.,

2-pyridyl, 3-pyridyl, 4-pyridyl), quinolyl (e.g., 8-quinolyl),



1- butynyl, 2-butynyl, 3-butynyl, and the I|ike. The

term"heterocyclic group" neans 5 - 7 nenbered cyclic group

contai ning one or nore hetero atons sel ected indepenﬁﬁg
et

20 from
the group consisting of oxygen, sulfur and/or nitrg T HAS éfi’EN on
the ring, and is optionally condensed with car bor_ri ngREPLAGERer
heterocyclic group at any substitutable positions. Exanples

| ud |yl - 1-p I
R b SR g 9 Ly e

s ool vl ol gzﬁ&pﬁ e

2- benzi m dazol dazol -

i ndazol yl), é%?IZI 8 jléﬁleeg?ﬁg*y é{% &?1%31 et
2-pyridyl, yr uigaelgyl, £ azi 'n@hﬁhélln 1 (e.g.,
12 | soéﬁ:ﬂ%:l yJ1n H .b?i%éjfns%qu:éngl yl )Bp%(-:rl grﬁll’ 1- al::r |(dylg)
phenant hr ydi nys_&enrb1i lﬁbeﬁﬁﬂﬁilaﬂidyl|(e3gph€ﬂ%ﬂ&hﬁﬁddmpy1), quinazolinyl
pyridazinyl (e.g., 3-pydidazinyl), pyrimdinyl (e.g., 4- pyri m dinyl),
pyrazinyl (e.g(e.® ,pw-qum;lzblmyhmlnsnyclaz(:byg (e& ' 3345bmm>lmy.l )4-

pht hal adi nyl (e.g., 5-phthal adinyl), quinazolinyl (e

2- qU|nazol|nyI;soxazp¢xﬂdbybe¢&1§pxa29h¥§oXazgkyl1 beenleoxﬁéﬁkz&xﬂ%M Y2 l-
benzi soxazolyl (e.g., 1, 2-benzisoxazol -4-yl, 2, ben2|soxazol 3 yI),

oxazolyl (e.g. beazkﬁeﬁﬁﬂQ}k3-H1bxeﬁﬁﬁ%ﬂ1Y15ie <ger 219&%5ﬁ1YF7 4n2%3
2-b | b d |y di |
' othi azol §{‘Z°§%§é’of@,§@§ﬁ§§§g¥' A 6. .7 g2 het ARy RO PR O%&%
1,2-b t hi | " hi zol | Ly
(o5 20 32@' o) 1 ettt 2 Fop AR G0l h?‘a%% ‘E‘f#m"’i

thladlazolyl g SIazﬁiyi) bﬁn%#géﬁﬂiiégh?y Yélg. 0%439L82akYEof R dbol-3-y1,

1,3, 4- oxadlazol oxadi azo (e . g.,

4,5-di hydro-1, 3, fhﬁ&ﬁ%lé@ﬂ%h231¥$)ylflﬂﬁﬂlazolyl (€.4.., 22thtiagblyByfuryl),.
benzofuryl (e.g., 3-benzofuryl), | sobenzofuryl (e.g.

1-i sobenzof ur ybenzdéthawdlyle (g.g. 2-24ﬁeﬂ2¢thlazoly1ﬁ}tﬂhuaﬂyb?plbhnegngmhenyl
(1- benzot hi ophen-2-yl, 2-
1,2, 3-th1adlazol -4-yl), oxadiazolyl (e.g., 1,3, 4-oxadiazol-2-yl),

16 dihydroxadiazolyl (e.g., 4,5-dihydro-1,2,4-oxadiazol—3—yl), furyl
(e.g., 2-furyl, 3-furyl), benzofuryl ke.g., 3-benzofuryl),
isobenzofuryl (e.g-, l-isobenzofuryl), thienyl (e.g., 2-thienyl,
3-thienyl), benzothienyl (l-benzothiophen-2-yl, 2-
benzothiophen-1-yl), tetrazolyl (e.g., 5-tetrazoiyl),

20 benzodioxolyl (e.g., 1,3-benzodioxol-5-yl), dibenzofuryl (e.g.,
2-dibenzofuryl, 3-dibenzofuryl), dibenzoxepinyl (e.g.,
dibenz[b,f]oxepin—z-ylj, dihydrodibenzoxepinyl (e.g.,
dihydrodibenz|[b, f]oxepin-2-yl, chfomenyl (e.g., 2H-chromen-3-yl,
4H-chromen-2-yl), dibenzothiepinyl (e.g., dibenzo[b,f]thiepin-

25 3-yl, dihydrodibenzo[b,f]thiepin-3-yl), morpholinyl (e.g., 1,4-
morpholin-4-yl), phenothiadinyl (2-phenothiadinyl),
cyclbpentathienyl (e.g., cyclopenta[b]thiophen-3-yl),

cyclohexathienyl (e.g., cyclohexa[b]thiophen-3-yl), and the like.
/— .

is Sheet Has Been Re‘laced
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The term “cycloalkyl” means C; — Cg cyélic alkyl, for

-



benzot hi ophen-1-yl), tetrazolyl (e.g., 5-tetrazolyl), 20 benzodi oxol yl

(e.g., 1, 3-benzodi oxol -5-yl), dibenzofuryl (e.g., 2-di benzof uryl,
3-di benzofuryl), dibenzoxepinyl (e.g., di benz[ b, f] oxepi n-2-yl),

~di hydr odi benzoxepi nyl (e.g., di hydr odi benz[ b, f] oxepi n-2-yl, chromenyl
(e.g., 2Hchronen-3-yl, 4H chr onen- 2- ih di benzot hi epi nyl (e.g.

di benzo[ b, f]thlepln- 25 3-yl, dihydrodi benzo [b,f]thiepin-3-yl), -

nor pholinyl (e.g., .1, 4- nDrphoI|n 4-yl), phenot hi adi nyl

( 2- phenot hi ad,wn)ple, cchcSqu;:tyém %ychlrwlrl(,ecgclopentyl, cyclohexyl, and the
cyclopenta[b]h?, hen-3-yl), cycl ohexat hi enyl (e. g ,

cycl ohexa[ b] t :Hﬁﬁen-3 yl), cyclohexathienyl (e.g., cycl ohexa

b] t hi ophen-3-yl), 30 I I -
E:-y]cl olh'ggt ng] t Ki z)phen 3- yl?%/%egme‘péyaé&%g%§8?&| en Ans (e:3 g..° ‘éy%hbceﬁ%lé?wle’ngf’f
di benzopyr anyI e, cyclopr%gghgfrléoaw‘;irly_'&):logfgﬁé}?ﬁ)p é&ﬁ?ﬁ%ut@ﬁ g (€.g9.,

2 di benzo- p- d|o

"cycl oal kgl " mafcl%&éhq-ﬁﬁ,r rdyéasbfpteheeﬁwyh dR¥lopenten-1-yl1),
13 exanpl €, cycl opropyl, cyclobutyl, cyclopentyl, cyclo exyl and

the | i kzclohexenyl (l—cyclohe'ﬂé@;-tlef{ﬂn) , Cad aflekanikke'. neans C[err] -
Cerr] cyclic al kenyl, for - exanpl e, cyclopropenyl (e.q.

, 1-cycl opropenyl ), cycl dthe dretim (“@elgoxy” means 2, cycColblkory l- fb1) example,
cycl opentenyl (1-cyclopenten-1-yl), cycl ohexenyl

(1- cycl ohexen-methoxy ,aathoRE, | B-KREOPOXY, 1-propoxy, n—bnﬁ@xwerﬁndath@ﬂ:,i'ke-

means Clerr] - (Cerr] al koxy, for exanple t hoxy, ethox .
n- propoxy, i-propoxy, n-EXARB4es ShdtheSykstdtuted anino oA the deé%&ﬁﬁ@@s°§f

th b tut ' he def bst it ut ed-
unfk?%gsf {) u? egqgﬁgﬁnot{‘ﬂ%‘ﬁ ug%r ﬁlﬂlur%lu BPQ'?'BFted'amm"s ?rggﬁll{iﬁ? %%n"am%rﬁo ddGch as
met hyl amno, ?J%fﬂ%'ﬂgd :gﬂl:ﬂ?c; @(1 ﬁnLQQneth lamlnﬁycétﬂ'l}e.l. Jﬁg‘ &)imetéxylam:.no '

phenyl am no, enylan1no or cycllc am ne as pi per

pi peradi no or cgﬂf ﬂQm:Lno, phenylam:.no dipHy18hTho 2004 @11 8B4 ABuch
acyl oxy derived from 15 acyl" a ove for exanple acetyl oxy,

propi onyl oxy, atwtgﬂpsetrﬁuxno, piperadin® wiromyrphoriddie |ike.
The term "hal ogen" neans fluorine, chlorine, brom ne and
The term “acyloxy” means an acyloxy derived from the
15 "acyl” above, for example, acetyloxy, propionylo:;y, butyryloxy,
valeryloxy, and the like. .

The term "halogen"' means fluorine, ch;l.orine , bromine and
iodine. |

‘The term'”alkoxycarbonyl"' means an alkoxycarbonyl group

20 derived from the ”alkoxy” above, for example, methoxycarbonyl,
ethoxycarbonyl, phenyloxycarboﬁyl, and the like.

The terﬁ ”ai:alkyloxycarbonYl" means an
aralkyloxycarbonyl group derix}ed from the “aralkyl” above, for
example, benzyloxycarbonyl, phenethyloxycarbonyl, and the like.

25 The term “aryloxycarbonyl” means an aryloxycarbonyl
group derived from the “aryl” above, for example, phenyloxycarbonyl,
néphtyloxycarbonyl, and the like.

The term “alkenyloxy” means an alkenyloxy group derived

from the “alkenyl” above, for example, vinyloxy, l-propenyloxy,



I odi ne. The term "al koxycar bonyl" neans an al koxycar bonyl

group 20 derived fromthe "al koxy" above, for exanple, nethoxycarbonyl,
et hoxycar bonyl , phenyl oxycar bonyl, and the |ike. The term
"ar al kyl oxycar bonyl " means an ar al kyl oxycar bonyl group derived from
the "aral kyl" above, for exanpl e, be?}yloxycarbonyl,
phenet hyl oxycar bonyl, and the like. 25 . The term
"aryloxycarbon¥l nmeans an ar onycqrbonyl group derived fromthe
"aryl" above, #dhutEnyYFORE, 3%% bonyl , naphtyloxycarbonyl

and the like. [he term 'al kenyl oxy ns. a 1Ken | ox
group derived froﬂ??fﬁ?‘“hl%@ﬁ§?xy SPseﬁaﬁ§$-°x Io>?§g Y

1- propenyl oxy, . " "
2- but enyl oxy, gﬁﬁf?ﬁﬁaquWthe alkyl” above, f??m?ﬁﬁgp ”h? ?B&%éh tl.Ty'l'rreans

a hydroxyal kyl | t ' Bh&kWlixerbove, for exarrpl e,
hydroxynethyl,h§ﬁ£&§}ﬁ%&3}6x§g§#3§¥kégg?queg?opyI J'and the like. 5

The term al kyl t hi 0" neaﬁﬁe%@rﬂ“%ﬁk&btﬂh&”ﬂé&nﬁﬁﬁbﬁﬁ?lihﬂﬂbroupde&ﬂeedfrom

"al kyl " above, for exanple, nethylt et hyl t hi o, propylthio, and
the like. the “alkyl” abokes E6F exambliyl awatydtyio peang1€heo, |propfylenip,
al kyl enedi oxy, for exanpl e, net hyl enedi oxy, ethyl enedi oxty,
pr opyl enedi o'xyandm:hd hdxel0 |ike. : In the case of
"phenylene, "napht yl ene", "t hi ophenediyl", "indolediyl"

"oxazol ediyl ", "oxadi azoFkelitprm %ajkkylenedipay? 2£3Pedhayt C; alkyleppdigrpufor

can bind to the nei ghbori ng_groups
example, methylenedioxy, ethylenedioxty, propylenedioxy, and the -

\—/ 10  1like.

In the case of “phenylene, “naphtylene”,
"thiophenediyl","indolediyl","oxazdlediyl","oxadiazolediyl"and
tetrazolediyl”, the said group can bind to the neighboring groups
at any two substitutable sites. |

156 Inthe definitions above, whena substituent(s) is cyclic,
it may be substituted by one.to three substituents selected from
hitro, alkoxy, sulfamoyl, substituted- or un-substituted-amino,
acyl, acyloxy, hydroxy, halogen, alkyl, alkynyl, carboxy,
alkoxycarbonyl, aralkoxycarbonyl, aryloxycarbonyl, mesylbxy,

20 cyano, alkenyloxy, hydroxyalkyl, trifluoromethyl, alkylthio, -
N=PPh,, oxo, thioxo, hydroxyimino, alkoxyimino, phenyi and
alkylenedioxy. The substituent(s) may bind to ‘any substitutable
positions on the ring.

Examples of salts of the compound (I) include those formed

25 with an alkali metal (e.g., lithium, sodium or potassium), an alkali
earth metal (e.g., calcium), an organic base (e.g., tromethamine,
trimethylamine, triethylamine, 2-aminobutane, t-butylamine,
diisopropylethylamine, n-butylmethylamine, cyclohexylamine,

dicyclohexylamine, N-isopropylcyclohexylamine, furfurylamine,



at any two substitutable sites. 15 In the definitions above,

~when a substituent (s) is cyclic, It may be substituted by one to
three substituents selected from nitro, al koxy, sulfanoyl
substituted- or un-substituted-am no, acyl, acyl oxy, hydroxy,
hal ogen, al kyl, al kynyl, carboxy, alkggycarbonyl, ar al koxycar bonyl ,

aryloxycarbqnyl, mesyl oxy, - 20 cyano, al kenyl oxy, hydroxyal kyl, o

21 koxyi m no. | RAILARIGS, ethEARGAAER Ry, AP SUIRIE AR YE) may bind to
any substitutapl e ositions on.the ring. . _ | es
of salts of trfglm&ﬁﬁagf%‘myh%‘l Lfd'@hﬁﬁggéePgﬁr%%meZSll metpRxyhensylan ne;
metal (e.g., ljthi ' SSi | Kal i s 1

(o g carel ury p Ty SR LA RS M Bheng Iolaenine, cxfphidy e,

triethylam “6,1-%@&(@39?{3%& {-iiindadThBeacene, 2-tniRRNeRAVEEESYE AT ne,

n- but yl met hyl am née, C xyl am ne, di cycl ohexyl am ne,

N-i sopropyl cycddairiptadiebRylati{dd) W-Ridthelmorpholine or pyridine), an amino
15 benzyl am ne, methyl benzyl am ne, di benzyl am ne, N, N

di met hyl benzyl sgidiqe.3-.GhLesbhenzon ariginindé) peahdxstireldkean ne,

1- napht hyl enenet hyl am ne, di phenyl benzyl am ne, tri phenyl am ne, '
1- napht hyl ami ne, 1-ani noBim lreracthwirazelrimerns ahydredecot the compound of the
dehydr oabi et hyl am ne, N-met hyl norpholine or_pyridine), an amno . acid
(e.g., |ysine, famudegi(F)ne¥, itgasakie | Exenples include mono- ang,dihydgates.

ydrate means 2 hydral g ol e COTRRUN 8 AP anoun by 'S Volghld ) b
Cowndioare aspeovﬁcq)(:stibrg Lgrgﬁlel afézjn? oqanny types of stereoisomers (e.g.,
diastereomer, epimer, enantiomer) and racemic compounds.

Among the compounds of the general formula (I), those
wherein m=1, especially, those shown in Tables 3b and 3c below are
known compounds describéd in Japanese Patent Publication (KOKAI)

15 No. 180862/1990.

Among the comp_ounds of the general formula (I), those
wherein m=0, [i.e., those shown by the general formula (I’')], can
be prepared by reacting an axﬁino compound of the general formula

(II) with a reactive derivative of sulfonic acid or carboxylic acid

AN )
20 corresponding to the partial structure: Z-X,-X,-X, as shown below.
A—R A—R
e
- 'TH l——z —X1—Xz —Xa
B - B
4y )

Wherein A, B, R, X,, X;, X;, Y and 2 are as defined above.
A sulfonic acid corresponding to the partial structure:

Z-X,-X,-X; is a compound of the general formula X;-X,-X,-SO,0H and a



10 are inclusive of the formof any types of stereoisonmers (e.g.,
di ast ereoner, epiner, enantioner) and racem c conpounds.

Anong t he conpounds of the general formula (1), those wherein nmel,

especially, those shown in Tables 3b and 3c bel ow are known conpounds
. described in Japanese Patent Publication (K I) 15 No. 180862/ 1990.

Am)ng t he conpounds of the general fornula , those wher ei n =0,

[i.e., those shown by the general fornula %%$ be ared by

reacting an an?ﬁEbQ%Yﬁ%ﬂJﬁﬁléfc??ﬁ?iﬁQﬂQ&&H eﬁald ParFFP} ﬁ£¥¥£) re is' a
t d t f | f d

Cor respondi ng COMPRENDAR FIF SSPaRE FaEmul Ay @5%* REBPky . edert vy Lve

b

Vﬁe(r)\évl n A B ﬂf gp[eesrer fo&rrLJr? ]or %xg?cﬁylw %cnzdd%maeraé‘sagc T, esgandﬁn% halide

A sul fonic aCI? X? gﬁggpggggb&gmggg R HEHQB %HT&%ﬁﬂfﬁrlde(e .g., mixed acid

Z-X[err]-Xerr a compound’ o e’ genera or mul

X[err] X[ g r] - $hepddidOhAith] E6kRl¢ fid or acetic acid), active ester (e.g.,
carboxylic acid corresponding to the said partial structure is a

COWDOUHd of theugeneinmldd #st8d)g aflEexdmpiew tlerdor §énd@My Rednidevecylating

derivative of these sulfonic or carboxylic acids neans a
correspondi ng hgent® used fofetlp acghavtiomef amimoe deroupediThe cazbpgylic acid
anhydride (e.g., mxed acid 5 anhydride with formic acid or acetic

aci d), active ¥st¥rX{€O0@H can be usesuimithenterctdsimens itahs witheoptezonvasitdsg

general |y include acyl ating
into a reactive derivative, in the presence of a condensing agent

—/ 10 (e.g., dicyclohexylcarbodiimide (DCC), 1l-ethyl-3-(3-

dimetylaminopropyl)carbodiimide, N,N’-carbonyldiimidazole) which
~ are used in the condensing reaction between amine and carboxylic
acid.
The reaction can be conducted under the conditions

15 generally used for the acylation of amino group. Eor example, in
the case of condensatioﬁ using an acid halide, the reaction is carried
out using a solvent such as an ether solvent (e.g., diethylether,
tetrahydrofuran,diokane),benzénesolvent(e.g.,benzene,toluene,
xylene), halogenated hydrocarbon solvent (é.g., dichloromethane,

20 dichlorocethane, chlo;oform), ethyl acetate, dimethylformamide,
dimethyl sulfoxide, acetonitrile, or the like, if necessary, in the
presence of a base (e.g., organic base such as triethylamine,
pyridine, N,N-dimethylaminopyridine, N-methylmorpholine;
inorganic base such as sodium hydroxide, potassium hydroxide,

26 potassium carbonate , or the like) under coocling, at room temperature
or under heatiné,'preferably at temperature rangihg from -20°C to

a temperature under cooling, or.from room temperature to a refluxing

temperature of the reaction system, for several min to several hr,



agents used for the acylation of am no group. The carboxylic acid
Xerr]-Xlerr]-Xerr]-CO0H can be used in the reaction as it is wthout

converting into a reactive derivative, in the presence of a
-~ condensi ng agent 10 (e.g., dicycl ohexyl carbodiimde (DCO),
- l-ethyl-3-(3- dinetylaninopropyl)carbfpiinide, ' :
N, N - car bonyl di i m dazol e) which are used in the condensing reaction

bet ween am ne and car boxylic aci d. The, reacti can
be conduct ed Lﬁﬁﬁfrertaﬁéycé?ﬁiiobis‘o]h% to] 34 hyy fors) PLefRRAPIYs, TR REy 3t]iqigﬁr0f
am no group. For exanpl in . t he .case Qf _cand Is ' ..d
hal i de,g thg reaction |m; '@}Lﬁ Feagrion °°n‘§.lﬁ1°&§i gara seoﬁj\%%%agﬂcﬁé%i&éﬁ%gg Egr

sol vent (e.g., -dicectib,ﬁle,et,{gg,lra%ﬁ,g,or a f&sy%%g% talflﬁi?ﬂin@i- 02A6dn PR ined

solvent (e.qg. ToEne ogenat'ed hydrocar bon

sol vent (e.g. ’Jhrg:afc @oﬂ(rgﬁgégﬁ‘gf’man%ggigg?éﬁaiﬂé%{ haRe chabhetef pitlos ifhthe

acetate, dinet or mam hyl sul foxi de, acetonitrile, or the

like, if pecessgipectifet bBactive ddii¢aen¢e 6F frdwmseide. g., organic base
such as triethylam ne, pyridi ne, N, N-di net hyl am nopyri di ne,

N- et hyl nor phol i ne; The i fec3dbhCpbodcts un de podifiedyioly mdnentional
pot assi um hydr oxi de, 25 pot assi um carbonate, or the |ike) under
cooling, at ropmificpeiehunethods, fourexamsle héhei extrantdiony ¥BE) atsolvent,
tenperature ranging from-20[err]Cto_ . a tenperature under cooling,
or from room tenametography, areeryspalidzation, e fhe dtkfe of the reaction
system for several mn to several '

17 ~ preferabl ySPRFLIHIS eﬁﬁagﬁ‘ﬁf%r‘fhﬁr&o@pﬁ?@?efH)? il fabts_tftﬁ?“n?o
LN ey mecerial for, e PRsaiE POERRCRE 4Pl iRl -
(11) can be deén?{rm['}e.(}.l]bicyclic compound include 7-(3-

. aminobicyclo[2.2.1]hept-2-yl)-5-heptenoic acid, 7-(3-
aminobicyclo[2.2.1]hept-2-yl)-2,2-dimethyl-5-heptenoic agid, 7-
(N-metnyl-3-aminobicyclo[2..2.1]hept—2-yl)-5—heptenoic acid,. 6—

15 (3-aminobicyclo[2.2.1]hept-2-yl)-5-hexenoic acid. Specific
examples of 2-amino-6 }6—dimethyi[3.1_.1]bicyclic compound include
7-(2-amino-6, 6-dimethylbicyclo[3.1.1]hept-3~yl) -5—hepténoic
acid. 1In these starting compounds, the heptenoic acid chain may be
saturated to formheptanoic acid chain, intervened by a hetero atom(s)

20 or a hetero group(s) such as -0-, -8-, -NH-, or a phenylene(s), or
substituted with an oxo group. Examples of such éompounds includg
7—(3-ami1_10bicyclo[2.2. i]hept-z—yl)heptanoic acid, 4-[2-(2-
aminobicyclo[3.1.1]hept-3-yl) ethoxyphenylacetic acid, 7-(3-
aminobicyclof2.2.1lhept-2-yl)-6-oxo-heptanoic acid. These

25 starting compounds are either described in the Japanese Patent
Publication (KOKOKU) No. 79060/1993 or 23170/1991, or can be prepared
according to the method described therein.

Sulfonic acid X,-X,-X,-S0,0H and carboxylic acid Xs-_xz- |

X,-COOH corresponding to the partial structure 2z-X,-X,-X, mean a



I n a conventional manner depending on the characteristics of the 5

respective reactive derivative or free acid. The
reaction product can be purified by conventional purification
nmet hods, for exanple, the extraction with a solvent,

chromat ography, recrystallization, or the |jke.

Speci fi-c exanples of the conmpound (lI1) as a starting 10 material for the
present nethod are as follows. Exanples of 3-. . .
ani no[ 2. 2. 1] bi %\ykﬂqlbl%é%lﬂ#dcﬂm%éwafﬁd having substituents corresponding
am nobi cycl o[ 2. 2. 1] hept-2-yl ) -5-heptenoi c _acid, 7-(3- B . .

ani nobi cycl of 2'?‘2.%]9h’é%ta-b23’ér) Thay g?hﬁ"ﬁi‘?i%? Hé‘ﬁaé‘gi’& 3lkaneysujfonic acid or
(N- et nyl - 3-am nohi cygl.o[ 2..2.1] I -2~ - bs hept.enqj.c _aci ; s 915
(3-aninobicyclﬁfefkfgﬁﬁkgngﬁgyl - 5ﬁ%§é2§?§1QC|d&ﬁggbeg?¥?%x§&lc acldy

exanmpl es of 2- Qg}ﬂg.%ﬁﬂhﬂ@}agﬁg[o% %T#%:@icilci Lo 1PN Ppetsh1KanleUd8] fonic acid

7-(2-am no- 6, 6- bicyc ept - 3-yl)-5-heptenoic

acid. In tshesesstanthigy LRMREYAISycl BS1kER ANifond6i dbidher RcaRBoRPlic acid,
saturated to form heptanoic acid chain, intervened by a hetero aton(s)

20 or a het grgl HWRNSE SULHN &S ~c@rboxPilic-ddid, aradkphenytsulfonic acid
substituted with an oxo group. Exanples of such conpounds i ncl ude

7- ( 3- am nobi cyet of Garhokyhdpt aid) )Hederangctiacsuhstdtngefdrsulfonic acid or -
am nobi cycl o[ 3. 1. 1] hept - 3-yl ) et.hoxyphenyl acetic acid, 7-(3- .
anmi nobi cycl o[ 2-¢axBdryiic2aghy, cheserdaxylahby -l kpnicTRedd or -campoxylic
starting conpounds are either described in_the Japanese Patent

Publ i cati on (KEREKU)aND SubgbEBRAHRINOZSPHEPRLD £C6Y °Eaﬁ5@r}b?’9f}§7°e8°id_‘
RO 40, BEC A dEREh AS LIS F oo pey ey ot pnencé) LBOLS.
Xlerr] - COOH corfesROng AhicCadifs R Ed Ao 1INENR dretsidrelaiiylviithble
or cén be easily synthesized from a known compound(s) in accordance
with a known method. Upon reaction, the sulfonic or carboxylic acid
can be converted into the corresponding reactive derivative above,
15 if nécessary‘. For example, when an acid halide is needed, the
compound i..;. reacted with thionyl halide (e.g., thionyl chloride),
phosphorous halide (e.g., phosphorous trichloride, phosphorous
pentachloride) or oxalyl halide (e.g., oxalyl chloride) in
accordance with a known method such as those described in a literature
20 (e.g., Shin-Jikken-Kagaku-Koza, vol. 14, pp. 1787 (1978);
Synthesis, 852-854 (1986); Shin-Jikken-Kagaku-Koza, vol. 22, pp.
115 (1992)). The other reactive derivatives can also be prepéred
in accordance with a known method.
Among the objective compounds (I), those wherein the side
25 chain A contains an unsaturated bond, especially, a double bond,
can also be prepared by reocting an aldehyde derivative of the general
formula (III) below with an ylide compound corresponding to the rest

part of the side chain A-R under the conditions for the Wittig

reaction:



18 sul fonic acid or carboxylic acid having substituents correspondi ng
to the Xs above. That is, exanples include al kane-sulfonic acid or

~ -carboxylic acid, alkene-sulfonic acid or -carboxylic acid,

- al kyne-sul fonic acid or -carboxylic acid, cycloal kane-sulfonic acid 5

. or -carboxylic acid, cycloal kene-sul fonic af'd or -carboxylic acid,

. aryl-sulfonic acid or -carboxylic acid, aratkyloxy-sulfonic acid or
-carboxylic acid, heterocyclic-substituted-sulfonic acid or

-carboxylic acid, -etgﬁﬂdﬁylalkyl-sulfonic agra~Qr A cabPboxylic aci d,
and substituted/am nyrsul fonic acid or -carl acid. 10 Each of

sul fonic and ca{bo¥Yyl}c acids nay—trave@ sul ent (s) above.

These sul fonic agi dsfand carboxylic acids ar&~cefs _(;i_?l_l_yxa.lg('l e

or can be easily Synt hBs+z2d—)més knéyn conpound($) ©n aClof &ant

with a known net hod. Upon reaction, the sulfonic orlcarboxylic acid

can be converted into ghe correspondi ng reactive deBi vat i ve above, 15 | f
necessary. For exanple, when an acid halide is neggpd, t he conmpound
is reacted with thi §l halide (e.g., thionyl chlori‘de), phosphor ous
hal i de (e.g., phosphorous trichloride, phos Qus . pbentachl ori de) or
oxal yl hal i de Yhex§1in ByaPBy|Rerfor Feresr n¥ 'Y a&?cSPdgﬁge'P%Pt%ogeknovm

met hod such as those desgri ?ggiﬁ{]“%sl"}“ﬁ@&?ﬁ%)@n be gﬁeggﬁ? %Ielsal'csc,ordar,me

Shi n- Ji kken- Kagaku- Koza,
852-854 (1986).; vk é{h%he&kéﬁg.%léﬁ'igfé gmf)\égéampig ; Jdanese PatehtPublid%dkion

The ot her reactive derivatives can e prepared I n accordance

with a kngwn "flédi&(i-) No. 256650/1990. Fud¥REg, ldif yobie ddnpounaneatifdponting

those wherein the side 25 -chain A contains an unsaturated bond,
espeti al |y, a gpuhbadstngart of the siteallrdnhr-Pprapdiedybhesiard hy macting

al dehyde derivative of the general formula (111) below with an ylide
conpound cor r espigieinyd phosphine adith a corregperdiig hrdogerrted alkarere aqddy
the conditions for the Wttig reaction: '

or an ester derivative, ether derivative or amide derivative thereof
in the presence of a base according to a known method.

10 Among the objective compounds (I), those wherein R is COOH
can be converted into a corresponding ester derivative, alcohol
derivative, ether derivative, amide derivative, if desired. For
example, ester de.r.i\'ratives can be prepared by esterifying a
carboxylic acid in a conventional manner. An ester derivative, when

15 | reduced, gives an alcohol derivative, and amidated, gives aﬁ amide
derivative. -An ether derivative can be ocbtained by O-alkylating an
alcohol derivative.

The compound (I) of the present invention shows
antagonistic effect égainst PGD, in vitro-through the binding to PGD,

20 receptor, and is useful as a drug for treating diseases in which
mast cell dysfunction due to excessive production of PGD, is involved.
For example, the compound (I) is useful as a drug for treating
diseases, suéh as systemic mastocytosis and disorder of systemic

mast cell activation, and also tracheal contraction, asthma,



19 [err] wherein A, B, R Xerr], Xerr],
X[err], Y and Z are as defined above. The starting
compound (I11) can be prepared in accordance with a nmethod described
in, for exanple, Japanese Patent Publication 5 (KOKAI') No. 256650/ 1990.
Further, an ylide conpound correspondi ng 20 O the rest part of the side
chain A-R can be synthesized by reacting tri phenyl phosphine with a
correspondi ng hal ogenat ed al kanoi.¢c acid ester, derivatiyve

A A ' . or.an
ether derivat i ¥klefgignrhénifels v allogginfopunctivitys, artisariapn dnipry, due
base according to a_known nethod., 10 . . A | ectd\V
conpounds (1), %® Hﬁ@eﬂﬁgrﬁ?wrﬁc‘)ﬁ%”md inflammatien gg%%e%? QHQ?%‘?OHJ Shows
correspondi ng ester derivative, al I . derd val:iwe, lAeatikve,
am-de derivat i%?velr?tl s F?%ﬁgglf%r? n%%(i °8§éﬁ%1’%,? 1@3%&%&?@/2%%%65&&&
prepared by es}erify Qﬁﬁﬁlgg agiéhiihA thamyent i onal nmanner.
An. ester deri Vcéi év%l,dla?%e%sefgl afga.{:luce. , girves anJ_' z?ﬁlcohol derivative, and
ami dat ed, ggi ves an ani deghen usidRf aV@bi¥Sund\( 1Bt bEr tHET prédeme igwenbeon in
obtai ned by O al kyl ati ng an al cohaol derivative. - The
conpound (1) oOfrédtenettssEentcanve Foranlabeddinto ordimargyboimtliatiohsefor oral

against PG2 in vitro through the binding to PG2 20 receptor, and is
useful as a drand fpardnteaxti ngdulisbstamsion. WA @harmaceuhical @empoggsionct i on
due to excessive production of PGER2 is invol ved.
containing a compound (I) of the present invention can be in the
forﬁ for oral and parenteral administration. Specifically, it can
N~ 10 be formulated into formulations for oral administration such as
tablets, capsules, granules; powders, syrup, and the like; those
for parenteral administration such as injectable solution or
suspension for intravenous, intramuscular or subcutaneous
injection, inhalant, eye drops, nasal drops, suppositories, or
15  percutaneous formulations such as ointment.

In preparing the formulations, carriers, excipients,
solvents, and bases known to one ordinary skilled in the art may
be used. In case of tablets, they are prepared by compressing or
fomulating an agtive ingredient together with auxiliary components.

20 Examples of usable auxiliary components include pharmaceutically
acceptable excipients such as binders (e.g., cornstarch), fillers
(e.g., lactose, microcfystalline cellulose), disinteg;ants {e.g.,
starch sodium glycolate) or lubricants (e.g., magnesium stearate).
Tablets may be coated appropriately. In the case of liquid

25 formulations such as syrups, solutions, or suspensions, they may
contain suspending agents (e.g., methyl cellulose), emulsifiers
(e.g., lecithin), prese:vatives, and the like. In the case of

injectable formulations, it may be in the form of solution or

suspension, or oily or aqueous emulsion, which may contain



For exanple, the compound (I) is useful as a drug for treating

di seases, such as system c mastocytosis and di sorder of systemc mast
- cell activation, and al so tracheal contraction, asthma,
- 20 allergic rhinitis, allergic conjunctivitis, urticaria, injury due

- to ischenmic reperfusion, and inflanmation. Jfre conpound (1) shows

. preventive effect on nasal occlusion in vivo, and therefore is

| especially useful as a drug for treatin th§n1 5., éﬁyeg.#sing a
" conpound (1) ofuspansionsefabibizing ggeph or dispensingagant, pnd phetike. in
formul ated into ordinar fornﬁéfgions for .oral .

~ adni ni st rat i onth\SFREr FR AP ANy E S FgRTuLated in@f@da H‘a"rﬁgggefco?rrrnﬁ%l?ﬁ&on

contai ni
(1) of the present. invent] [ ' orgd sar
par ent er al adrr??l‘i’ris %a%\ileo#.’% pleC| P%él Ir%/ﬁ Q?? GaN 02189@({)%%6&% g?%cflﬁur}taged

formul ati ons f?ﬁt&raakoi‘geléﬂgﬁf gt é\?é‘%(e?fﬁgna.‘s Especiallap), ei§ tHeARaYb &St nasal
granul es, powders, syrup, and the li1ke; those for parenteral '

admi ni strgti ongsee s th8h i flaB8a30bedIu¥ioh, it can HeSPesdiaEnaf os6lution or

I ntravenous, intranuscul ar or subcut aneous i njection, inhalant, eye
drops, nasal dsegsensicppsepareddy ar codventiparadufanmalest iny melthodpnsr ssch
as oi ntnent. In preparing the formulations, carriers,
excipients,  powdean|ficemudataeddubirsra lpowdaring crgendy diengry BREAFOxPRaPYlhe
art may be used. In case of tablets, they are prepared by conpressing
or’ f onul eellaae aearhapalegr stiich axe gdpipistfned Qe Fhgnpsal cavity.

COMPONSTLS, e IBhES, O Y5302, BUELl APk SOIBRIENA AT HMER snco o
g?g‘%{ 2;?@]{ sf 'f.gécg{asl contaihSiJeoge eSS enThCESR Y U hBG 6119 $Rime.

Although an appropriate dosage of the compound (I) varies

depending on the administration route, age, body weight, sex, or

conditions of the patient, and the kind of drug(s) used together,

if any, and should be determined by the physician in the end, in

15 the case of oral administration, the daily dosage can generally be

between about 0.01 - 100 mg, preferably about 0.01 - 10 mg, more

preferably about 0.1 - 10 mg, per kg body weight. ;n the case of

parenteral administration, the daily dosage can generally be between

about 0.001 -~ 100 mg, preferably about 0.001 - 1 mg, more preferably
20 about 0.01 - 1 mg, per kg body weight. The daily dosage can be

administered in 1 - 4 divisions.
The following Examples are provided to further illustrate

the present invention and are not to be construed as limiting the

scope thereof.



starch sodi um gl ycolate) or lubricants (e.g., magnesium stearate).
Tabl ets may be coated appropriately. In the case of liquid 25
formul ati ons such as syrups, solutions, or suspensions, they nmay
contai n suspending agents (e.g., methyl -cellulose), emulsifiers
(e.qg., lecithin), preservatives, and the Iig . In the case of

I njectable formulations, it my be in the formof solution or
suspensi on, or oily or_ aqueous enul sion, which nmay contain

21 ExapRlailn- st abi |'i zi ng agent or dispensing agent, and the
like. In the case of an inhalant, it _ig fornulated into a liquid
formul ati on @(\éppk!,oabbgd@l an i nhal Wmﬁcme dr ops,
it is fornul ated , into a solution_o Si g Especially, in
t he case of nasal “NHp drug for treatlng naéﬁwqggp usNof, Qt can be
used as a solution or suspensi on preparedlgg a CoMgent i onal
formul ati ng net hod, or ag a powder fornulé b)u5|n~\ powderi ng
agent (e.g., hydroxypropyl cel | ul ose, carbopole) [l ch are

adni ni stered into the ”aWCOOH Al ternz

used as an aer-osol—af*er i ntg=a, 10 -s‘-pe@ial

with a solvent of |ow boil7T ndN l \ 7/

appropri ate dosage of the ¢ und (1) Xai\_ es an_k he
admi ni stration route, age, wei ght, 4, or ondi ti ong

the patient, and the kind of drug(s) usedfoget her, I f anyys~and
shoul d be determ ned by the physician in the end, in 15 t he case of
oraI adm ni stration, theMdahyy dﬂBﬁgﬁ(dangeﬁ@w4ﬁJkﬁ-be o bet ween

ut, 0.01 - 100 ny, preferably about 0.01 - 10
pre grabl y aboemigobicyalp(iy2. ééhemﬁrznﬁid‘@eh@ﬁFGHQQFﬁ:HéIc&ée(Qﬁl mg, 1.00

par ?nt eral admm%f; rv?;s! %gssct){]\?edd (?Llnl %egt?yslz%a%ee ggfozglyeer(glllﬂy ) %%dbgézwet%ylamlne
(0.238 ml, 2.00 mmol) was added thereto under a nitrogen atmosphere.
To the mixture was added 2-chlorosulfonyldibenzofqran (350'mg s 1.31
mmol) under ice-cooling, and the mixture was stirred for 30 min and
allowed to warm up to room temperature. The reaction mixture was
10 purified by column chromatography on silica gel (n-hexane/ethyl
acetate (1:4)) and recrystallized from n-hexane (10 ml) to yield
methyl (Z)-7—[(1s,2R,3R,4R)-3-(2-
dibezofuryl)sulfonylaminobicycio[z.2.1]hept-2-yl]-5-héptenoate
(la-1) (342 mg, 0.710 mmol). Yield 71 %, mp 115-116 C.
15 Elemental analysis (C,;H,;,NOsS)
Calcd. (%):C, 67.34; H, 6.49; N, 2.91; S, 6.66
F&und () :C, 67.16; H, 6.47 ;N, 2.99; S, 6.66
IR (CHCl,):3382,3024,2952,2874,1726,1583,1465,1442,1319,1245,1154
,1121,1104,1071,1019,890,840,817 /cm.
20 Iy NMR(CDC1,)8: 0.94-1.92(14H,m),2.15-2.24(3H,m),2.99-3.07(1H,m),
3.66(3H,s),4.98(1H,d,J=6.6Hz),5.10-5.22(2H,m),7.39-

7.46(1H,m),7.51-7.70(3H,m),7.87-8.13(2H,m),8.53(1H,d,J=2.1Hz)



about 0.001 -

100 nyg, pfeferably about 0.001 - 1 ng, nore preferably

20 about 0.01 - 1 ng, per kg body weight. The daily dosage can be

adm nistered in 1 - 4 divisions. The foll ow ng
Exanpl es are provided to further illustrate t he present

I nvention and are not to be construed as Ilgbtlng t he scope

t her eof . 22 Exanple 1

[err]

Met hyl (Z)-7-[ (1S, 2R 3R, 4R) - 3-

ani nobi cycl of 2121-9et - CCHALL, &= heittor?dd®e- (11-1) (251 ng, 1.00 5 mol )

was di ssolved in nethylene chloride (8 m) and triethyl am ne (0. 238
m, 2.00 nml) (pa 9£d9¢ éhqeake,,\wadep18, #30)Qgen at nosphere. To the
m xture was ad chlorosulfonyldlbenzofuran (350 ny, 1.31 nmol )

under i ce-cool

|ng, and the m xture was stirred for 30 mn and

allowed to warmup to roomtenperature.  The reaction mxture was 10
purified by colum ChrOWﬁbeﬁ?ﬁpﬁ?-QD-[i'lb' m,mJ:;R)(Jz-thamsé@é 1)~

acetate (1:4))
met hyl (2)5 7-]

and recrystallized fromn-hexane (10 m) to yiel
ehbrafy Chidldbidyélo[2.2.1 1 hept-2-yl1]- 5—heptenoate (la-1) (234

di bezof uryl ) sul f onyl am nobi cycl o[ 2. 2. 1] hept - 2-yl ] - 5- hept enoat e

%
10
15

o
20
25

mg, 0.50 mmol) was dissolved in methanol (6 ml)/tetrahydrofuran (4
ml). To the solution was added 1N potassium hydroxide (1.50 ml,.
1.50 mmol) under ice-cooling. After the reactionmixture was warmed
up to room température, it was allowed to react for 16 hr and
concentrated to remove the solvent. To the residue were added ethyl
acetate (50 ml) and water (10 ml), and then 1 N EC1 (2.00 ml, 2.00
mmol), and the organic layer was separated. The organic layer was
washed with saturated brine, dried over-anhydrous sodium sulfate
and concentrated. The residue was purified by column chromatography
on silica gel (n-hexane/ethyl acetate (1:1) containing 0.2 % acetic
acid) to yield (Z)-7-[(1S,2R,3R,4R)-3-(2~-dibezofuryl)-
sulfonylaminobicyclo[z.2.l]hept-zfylj—S-heptenoic acid (la-2)
(203 mg, 0.434 mmol). Yield 87 %, oil.

IR (CHC1l,): 3266, 3026, 2952, 2874, 1708, 1465, 1443, 1423, 1319,

1267, 1245, 1153, 1121, 1104, 1072, 906 /cm.

'H NMR(CDC1,)8: 0.93-1.94(14H,m),2.12-2.19(1H,m), 2.26(2H,t,
J=7.2Hz), 3.00—3.08(1H,ﬁ),5.12-5.25(2H,m), 5.26(1H,d,J=6.6Hz),
7.38-7.45(1H,m),7.51~7.70(3H,m),7.87-8.13(2H,m), 8.54(1H, d,

J=2.1Hz).

[a],=+6.8° (CHCl,,c=1.08 %, 23 C).

(2)-7-[(18,2R,3R,4R)-3-(2-Dibezofuryl)sulfonylamino-

bicyclo[2.2.1]hept-2~yl]~-5-heptencic acid (la-2) (453 mg, 0.97



(la-1) (342 nmg, 0.710 mmol ). Yield 71 % np 115-116[err]C 15 El ement al

analysis (Cerr]Herr]NJerr]S) Calcd. (9%9:C, 67.34; H, 6.49;

N, 2.91; S, 6.66 Found (% :C, 67.16; H, 6.47 ;N, 2.99;-S, 6.66

IR (CHC [err]) :3382, 3024, 2952, 2874, 1726, 1583, 1465, 1442, 1319, 1245, 1154

- ,1121,1104, 1071, 1019, 890, 840,817 /cm 20 _Jerr]H NVR(CDCl[err])[err]:
0.94-1.92(14H,m, 2. 15-2. 24(3H, n), 2. 99- 3. 07(?' , ),

3.66(3H,s),4.98(1H,d, J=6.6Hz), 5. 10-5.22(2H m , 7. 39- ‘s .

7. 46( 1H, ) , 7. Imol) s Aifpoyved i mekhanal) (3mdi¢ 1 B TFeF-addition of 1 N sodium

(2[3[ err ] ] [ er |[ % fr r g ]O%F'rgrﬁ](f:l-eggg:{ réll:"l‘})?é'%'[ gl:‘t(r%]“z%t?%? r ]:Oé(;’%%{\oe{{'] g}‘e mixture was
Sul { oyl am notfcyeR 5ovai Xt £ i SeHlpkratuze dng o geqsp, for 1 hr. ghe
- 0.50 mml) was, diss@l ‘\,;%% ge%ovg&Wakséﬁl%%i&?%@%ﬁh%gﬂ%%dﬂm salt (18L3)

To the sol ution was ad N pot-assi um r oxi de

1. 50mmol ) ginder § &6 ¢39! P33 mfSi el t heEeaCcsé Qi Xt ur ewaswar ned up to
roomtenperature, it was allowed to react for 16 hr and 10 concentrat ed
to renove the mPrghidus pdeaéhe resi due were added et hyl ' acetate (50
m) and water (10 m), and then 1 N HO (2.00 m, 2.00 nmol ), and

t he organi c | ®mentalsapalps ksl (ChiNO:G8ai ¢. 6,P3r was washed with
saturated brine, dried over anhydrous sodium sul fate and

concentrated. The regsichiqeyascperidi g, yesgm,2nB0es; Ok 002 aphy9 15  on-
silica gel (n-hexane/ethyl acetate (1:1) cont ai ning 0.2 % acetic

Found (%) :C,62.45;H,5.92;N,2.99;5,6.49;N2a,4.46

\’
10 IR (KBr) : 434, 3280, 3074, 3007, 2952, 2873, 1566, 1467, 1444, 1417,
1344, 1315, 1270, 1248, 1200, 1189, 1154, 1124, 1107, 1075, 1058,
895, 842, 818 /cm.
'H NMR(CD,0D)d: 1.02-2.05(16H, m), 2.16-2.23(1H, m), 2.94-3.00(1H,
m)' 4-98_5-05(2H’ m)' 7.41-7.48(1}1’ m)’ 7-53_7.62(1H' m)' 7-66(1H’
15 °~ d, J=8.4Hz), 7.77(1H, d, J=8.4Bz), 8.57(1H, d, J=2.1Hz).
[a],=-15.2° (CH;0H, c=1.07%, 22°C).
o Example 2
N/
©/\—_/\/\ COOCH;
, S —T
NH»+CF3COOH
(©-2) - (1k-11)
W\/\ COOH
“
— Voo OO
20 (1k-12)

Methyl (Z)-7-[(1S,2R,3R,4R)-3-
aminobicyclo[z.z.1]hept—Z-yl]-s-heptenoate trifrluroroacetate

(II-2) (232 mg, 0.636 mmol), which was prepared by the method



acid) toyield (2)-7-[(1S, 2R 3R 4R) - 3-(2-di bezofuryl) -

sul f onyl am nobi cycl o[ 2. 2. 1] hept-2-yl]-5-heptenoic acid (|l a-2) . (203
ng, 0.434 mmol). Yield 87 % oil. IR (CHC [err]): 3266, 3026, 2952,
2874, 1708, 1465, 1443, 1423, 1319, 20 1267, 1245, 1153, 1121, 1104,
1072, 906 /cm [err]H NNR(CDCI[err])[%r]

0.93-1.94(14H, M, 2.12-2.19(1H, m, 2.26(2H,t, J=7.2Hz),

3.00-3.08(1H, 5.12-5.25(2H m, 5.26(1
7. 38-7. 452 1H, gesyczg.peyi im eg}nqe @ga(gp}g(tizﬂfrﬁhe gggalﬁﬁ Patent Publication

‘(;Z)Z ]7‘:_'[22 1S, gg (#9 %4,[2-?% L;{&&é%ﬁ# aer#:’r%me%h fer(l)/@ cl%lo’o;[fée 1 g)nl) .
2.2.1 4 9

Bl I AT B ey e

sodi um Al | o W&%@EB% it o@34e Ninder93de o013 ry aREN Virreder &8 Xt Hie

was rmu roomtenperature and to react for 1 hr. The

sol vent wgs regpygad J%Ynedie'iﬁ(;érla%hkeﬂ 19 et iohamisadirenasapur { £ tedhy cb1hh7
ng, 0.933 mmol). Yield Anor phous powder .- El enent a

anal ysi s (C[eréﬂlﬂrﬁﬁddﬁ@pﬁ&rbﬁl\ﬁﬁdﬂ‘i@&r]@thyl acetate/n-@idxalh.e(f(/c)l 4)) to
:C,62.41;H 5.88;N,2.80; S,6.41; Na, 4. 59 Found (% :C, 62.45;

H 5.92: N, 2. 99; Fié1d Idinyd. 48)-190[ (18,RR( BB #R) 434(4-3280, 3074, 3007, 2952,
2873, 1566, 1467, 1444, 1417, 1344, 1315, 1270, 1248, 1200, 1189,
1154, 1124, 1lbﬂphe;mmacaxbssylamlnobwagsﬂ842 1 Bept2m

yl]—s—hepten_oate (1k-11) (221 mg, 0.512mmol). The compound (1k-11)
— 10 (190 mg, 0.440 mmol) was dissolved in methanol (6ml). Tothesolution
was added 1 N KOH (1.10 m1, 1.10 mmol) under ice-cooling and stirred
for 15 hr at room temperature. The reaction mixture was concentrated
in vacuo. The residue, after the addition of water (20 ml) and 1
'N HC1l (2 ml), was extracted with ethyl acetate. The organic layer
15 was washedwith saturatedbrine, dried over anhydrous sodium sulfate
ar;d concentrated. The residue was purified by column chromatography
on silica gel (ethyl acetate/hexang (1:1) containing 0.3 % acetic
acid) to yield (2Z)-7-[(1S,2R,3R,4R)-3-(4-
biphenyl)carbonylaminobicyclo[z.2.1]hept—2-y1]-5-heptenoic'acid
20 (1k-12) (172 mg, 0.412 mmol). Yield 94 %.
The following compounds can also be prepared in the

following manner..

Example 3

““CHO _ | ““\=/\/‘coo‘ 1/2Ca2*
NH302 NHSO,
3d-1
25 II-1) Ga-1)

To a suspension of 4-carboxybutyltriphenylphosphonium



[err]H NVR(CD[err]OD)[err]: 1.02-2.05(16H, n), 2.16-2.23(1H, n')
2.94-3. 00( 1H, n, 4.98-5.05(2H, n), 7.41-7.48(1H nm), 7.53-7.62(1H,
n, 7.66(1H, 15 d, J=8.4Hz), 7.77(1H, d, J=8.4Hz), 8.57(1H. d, J=2.|Hz).

[[err]][err]=-15.2[err] (CHerr]OH, c=1.07% 22[err]C). Exanpl e 2
[err] . - Methyl ( 67[(18 2R3R4R) 3-

anmi nobi cycl o[ 2. 2. 1] hept - 2- yI ]-5-heptenoate Trifrl uroroacet ate (1r-2)
(232 ng, 0.636 nml), which was prepared ho

25 descHasBddrn (Rt 8r%n 33 -BxBRRL b "’H‘%Fef‘ﬁé b8P Jpt) was added

Chlor i de. (5 mBptassiam COPYREFaEs (1 5% NioP LR AT &gl SR A O BPdps
2.00 mol) an Pltgoge%gt@ﬁsgxégér bR@iéeré%'l%aﬂg fU}dfrth &@rseﬁleea@eéaéure,

stirred for sane tenperature he reaction m xture was

fied b l.u aph | i
Peet at o n- Keiﬁm Rixuyse o33 Sooleqed a%/?%”ﬁfﬁ % z?l%fﬁrﬁé‘f%- LS8, 35,4R)-
bi phenyl ) car bonyl am nobi cycl o[ 2. 2. 1] hept - 2- 1}/I enoa.t (H&f.l)
(221ny, P 512mndormyiRetRBiRicHRLql 211)1heP"—' ~yllbe eReBGPESTGR &

1) (Japanese Patent Publication (KOKAI) No. 256650/1990, Reference

Example 2) (3.'25 g, 11.1 mmol) in tetrahydrofuran (20 ml) was added
slowly. After stirring for about 1 hr at -20 °C, the ice bath was

removed and the mixture was further stirred for 1 hr. To the reaction
10 . solution was added 2 N HC1 and the mixture was extracted with ethyl
.acetate, washed with water and brine, and concentrated. After the
addition of toluene and 1‘ N sodium hydroxide to the resultant crude
product, aqueous léyer was separated. The organic layer was washed
with water again and the washing was combined with the previously
15 obtained agueous layer. After the addition of 2 N HC1, the agueous
solution was extracted with ethyl acetate. The extract was washed
with water and brine, dried over sodium sulfate, and concentrated.
The residue was purified by column chromatography on silica gel
" . to obta.in calcium (2)-7-[(1R,25,35,48)-3-
20 phenylsulfonylaminobicyclo[2.2.1]hept-2-yl] -5-heptenoate (1d-1)
(3.29 g, yield 79 %, mp si°C).
Elemental analysis (C;H;,NO,S)
Calcd. () :C» 63.63; H, 7.21; N, 3.71; S, 8.49
Found (%) :C, 63..56; H, 7.21} N, 3.83; S, 8.43
25 [al,=+ 5.3 £ 0.5° (CHCl, c=1.003 &%, 22°C)
[a],=+27.1 £ .o.7° (MeOH, c=1.015 % 24 C)

IR(Nujol) 3282, 3260, 3300, 2400, 1708, 1268, 1248, 1202, 1162, 1153,



10 (190ng, 0. 440mmol )wasdi ssol vedi nnet hanol (6m ). Tot hesol ution
was added 1 N KOH (1.10 ml, 1.10 nmmol) under ice-cooling and stirred
for 15 hr at roomtenperature. The reaction m xture was concentrated

in vacuo. The residue, after the addition of water (20 nm) and 1 N
HO (2 m), was extracted with ethyl acet at g, The organic layer 15 was
washed with saturated brine, dried over anhydrous sodiumsulfate and
- concentrated. The residue was purified by colum chronat ography on
- silica gel (eth?5add’8/€Pmnexane (1:1) containing 0.3 % acetic aci d)

toyield (2)-7-1(1S, 2R 3R, 4R) - 3- (4-
" bi phenyl ) car bolly NMRi fobi 8§¢2 ol g 18HNe R - AP S5-HBpt dndt Etradrd-28p 2H),
(Ik-12) (172 mg, 0.412 nmol). Yield 94 % The fol I owi ng

- conpounds can @l ¢ NHMEEPEE KI5 131935 (m, 3HJ,0l7l.Q8-Ng64EHNGH), 7.85-7.94(m
- Exanple 3 [err To a suspensi on of

]
- 4-car boxybut yl t rj phenyl sphaoni.um
26 br om ﬁ@*‘?l4%5§?%§33 g”r?ﬁol) and tetrahydrofuran (80 m) was added
otassiumt-butyrate (7.55 g, 67.3 nmol). at room.tenper.atu My it
p y ( g9mrgqqr}dﬁ Bﬁe%‘f‘)'dllﬂracgfrFSB% Wé.%th 5 e'éﬂQS des¢r1§teﬁe

ni trogen &t nosphere. Aft t'émmper at ure,

m xture was cogl ; a}t“?ﬁ]‘fzsg%ﬁﬁég?%dsﬁ% oIth Qb1 _jr ilolS: 2S,3S,4R)- 5

3-fornyl met hyl bt enzenesulfonamde (111-



1) (Japanese Patent Publication (KOKAI') No. 256650/1990, Reference
Exanple 2) (3.25 g, 11.1 mol) in tetrahgdrofuran (20 M) was added
slowy. After stirring for about 1 hr at28- 20 [err]C, the ice bath was
renoved and the m xture was further stirred for 1 hr. To the reaction
solution was added 2 N HCO and the m xture was extracted with ethyl
acetate, washed with water and brine, and concentrated. After the
addition of toluene and 1 N sodi um hydroxi de to the resultant crude
product, aqlsblsds | ayer The organic | ayer was washed

<

W th water agai n and } cprbined with the prewously 15 .
- obt ai ned aqueous | After the ag’d tion of 2 N HO, the aqueous
sol ution was extragte Wi"nébgekmu, acethte. The extract was washed

with water and brime, dri®d over sodiun sul fate, and concentrat ed.
The residue was purTTTed Dy colunm chromatography on silica gel
obtain calcium (2)-7-§4.1R, 2S, 3R4S)-3- 2-X-Xs

phenyl sul f onyTam nobi e cro[ Z. 2 I]hept-2-y[L-5-heptenoate (Id-1)
(3.29 g, yield 79 % 62[err]%"‘ ntal analysis

(CJerr]Herr]NJerr] 32 . H Cal cd.
S, 8.49 _lF-éund (% Ng, 63.56; H,
[[err]][err]=+ 5.3 [err] O. (CHCI[err]

[[err]]]err]=+27.1 07[err] ( (
3282, 3260, 3300, 240'0 1708, R/Eg; 124
27 1095, 1076/ cm [’érsr] H NVR [‘érr] 0.

2.34(t, J=7.2Hz, 2H), .2.95-3.07(m 1H), 4
3H), 7.85-7.94(m 126 & @

. 003 % 22[err]C

1202, 1162, 1153,

1a-7 H
ARV VA

H

i3 W A eon
1a-14 CHy 7 \
1a-15 H . _ S

1a-16 CHg Q O
1a-17 H ' Q

e w0
e w00
g OO
..la-.23 " OOHa

.10(m 14H), 2.14(br S, 1H),
3-5.35(m 3H), 7.45-7.64(m

10

to

'C, 63.63; H 7.21; N, 3.71
21: N, 3.83: S, 8.43 25

% 24 [err] O | R( Nuj ol)



2H),

28

Rl err]
[err]
la-4
la-7
la-9
H

[err]
CH err]
CH err]

9.52(brS, 1H).
met hod descri bed

Conmpounds prepared in accordance with a

I n Exanpl es above are shown in Tabl es bel ow.

Table | a [err] No.
Xerr]-Xerr]-Xerr] la-1 CH err]
la-2 H la-3
CH err] la-S la-6 CH err]
H la-8 CH err] [err]
H 1a—10 ~CHerr] [err] la-11
la-12 COOR, la- 13
laj 1\ /., CH err] -15 H la-16
[err] "NSO—XXXs 1a- H la- 18
g-19.H H
No. Rl Xl--Xz-X3
1a-24° CHg
1a-25 H —< >—N=N—< >
1a-26 Na
1a-27 CH,
1a-28 H —O—N=N—®—N<
1a-29 Na
1a-30 CH, _< >—N=N—< >—0Ac
1a-31 H .
1a-32 CHs
= OH
1a-33 H __'@-N N_O_
1a-34 CHs —O‘N=°""@
1a-35 CHs —
_ —< >—CH_c|-|2
1a-36 H -
1a-37 CHs
1a-38 H O \ Q
. N
1a-39 CHg O
1a-40 H O
1a-41 H O \ O OCHs
1a42 CHs / \ \
1a-43 H s
1a-44 CH, - O CHgCH, @
1a-45 H




1la- 20 CH err] [err] - 1a-21 H

% er r% 11a-2§)2 H L 80 : ]
err]. a- 23 err
29 No. Rl err] Xerr]-Xerr]-Xerr]
la-24 CH err] la- 25 H [err] . 1la-26
Na la- 27 CH err] la-28 . H 1a-29 ' Na
la- 30 CH err] 1la-31 H 1la-32 CH err]
[err] la-33 H—ea—34 CH err] la- 35
CH err] 1la-36 @H\mr\coom CHerr] la-38 H
| NSO, X Xp X ' R
H

No. R, Xy-Xr-X5

1a-46 _ CHy ' ,

1a-47 H =

L7 M ="

1a-49 CHg _

1a-50 H @ — O ,

| NOs

1a-51 ~ CHs —

:\_/ . 1a-52 H O - O
. NH,
1a-53 CHy ®

1a-54 H

1a-5§ CHy
1a-56 H

1a-57 CHs
1a-58 H

S
W,
Y 4
()
W,
_ N
@ |
1a-59 CHg . : _
- 1a-60 H —O——ﬁO
1a-61 . CHg __
1a-62 H _ O - O |
i::i | c:a —<'__>-—:—(cl-lz)_r,m-la
1a-65 ' - :
1:-66 c':l@ O = Q OH
CH;
st ’ =0




la- 39

CH err] la-40 H la-41 H
[err] la-42 CH err] la- A:H la- 44 .
CH err] [err] la- 45 H [err] :
30 - : Rl err] Xerr]-Xerr]-Xerr]
la- 46 CH err] 1a-47 H la-48 la-49 -
CH err] 1a-50 [err] la-51
CH err] 1a-52 [err] l1la-53
CH err] 1la-54 1a-55 CH err] '
[err] la-56 — COOR; [err] la-57
CH err] ] la-58
' NSO, —X)-Xp-Xs
H
No. Rl XI-XZ'X3
1a-69 CHy _
1270 H ()= )
1a-71 CHy —
13-72 H O - Q
1a-73 CH, —
1a-74 H )= O OAe
\/
1a-75 CHy -
1a-76 H O - Q CooRy
1a-77 CHs —
= N
1a-78 H O Q O
1a-79 H Q = O OCHs
1a-80 CHs —
a8t H =4
NO,
1a-82 CHg =
122 " ~ =4
- NH,
1a-84 H § )= )-ocH
_ NO;
o/
| 1a-85 H & )=  )-OCHs
. N,
1a-86 H : O = O
NO, :
1a-87 H . =
Hy




la-59 CH err] 1a-60 H [err] 1la-61
CH err] 1la-62 H la-63 CH err] la-64 H
[err] 1la-65 CH err] 1la-66 32 H 1la-67 CH err]
la- 68 H 31
[err] No. R err] Xerr]-Xerr]-Xerr] la- 69
CH err] la-70 H la-71 CH err] la-72 H la-73
CH err] ferr] la-74 H 1la-75 CH err]
la-76 H 1la- —CH er] 178 H 1la-79 H 1a-80
CH err] 1a-81 = COOR, [err] 1la-82
CHerr] N g0, KX
H
No. Ry XXX
o}
1a-88 CHs —< >—N—E':
1a-89 H H
1 y cH3 _||
1a-91 H :
1a-92 CHg ' <:>_5_N_< >
o 1a-93 H H
\/ . .
1294 H —~-E oo
o
1a-96 H ey o
4O
1a-97 H > H
HO
1a-98 H —@—c-ﬁdow{,
1a-99 - Na




la- 83 H [err] la- 84
[err] [g&r] la-85 H
[err] [ 8Pr] la- 86 H
[err] la- 87 H [err]
[err] , [err]
No. Rl err] X[err] X[err] X[err] la- 88
CH err] [err] l1la-89 la-90 - CH err]
[err] la-91 H [ Ta.0 err la-93 H la-94
[err] la- 95 [Err$eOhi 1a- 96 H
[err] - 'NSOE—X1 Ko
No. R1 X-Xo-X5
' o]
1a-100 - CHy —O—v
1a-101 H s\«NH
o
1a-102 CHs N NN
S~ @
. o
N . ' o
- 1a-103 CHy O \H
"NH
1a-104 H _ s
. s
1a-105 CHs _O—\N-ocna
1a-106 H N
1a-107 CHs - —-< >—\\
1a-108 H N-OC;Hs
N-N
1a-109 CHs < > ! < >
1a-110 "H -0
1a-111 CHg - : _@_('}FNN
1a-112 H N’
_ Ph
1a-113 CHs _< >_N=(
N 1a-114 H Ph

H



la- 97 H [err] : 33
[err] No, R err] 34 Xerr]-Xerr]-Xerr]
1la- 100 CH err] la-101 4 [err]
la- 102 CH err] ' [err] 1la-103
CHerr] 1l1la-104 H [err] la- 105
CH err] 1a-106 H 1la-107 CH err] [err]
la- 108 H 1a-109 CH err] 1a-110 H
[err] la-111 CH| er = H la-113
CH err] rr] la- 114%™ H
NSO, —Xy-Xo-Xs
H
No. R1 XI'XZ"X3
1a-115 CHs =
1a-116 H <:>
1a-117 Na CHz_O
1a-118 LPr
1a-119 CHy
1a-120 Na : —@—o—@
1a-121 H :
1a-122 CHy —< >—NH
\_/ 1a-123 H _O
1a-124 CHy —@—cnz-O—OMs
1a-125 CHg <:>
1a-126 H CHQO_OM
1a-127 CHg -< >—c -< >—OH
1a-128 H e
1a-129 CHy —@—cm-@—ocw
1a-130 CHQI _< >_ _.< >_.
1a-131 H ° oH
1a-132 CHs - < > o < > OCHs
1la-1 H .
~ 1a-134 H —Q‘°‘@
NO2
Q
1a-135 CHs _<:>_g
1a-136 - H _ —Q
0
12137 = - CHs s
1a-138 H s H_Q

1a-140 | H




34 [err] No R err]
H

X[err]-Xerr]-Xerr] la- 115 CHE la- 116

2 la-117 Na 1la-118 PPP la- 119 CH err]

[err] 1la-120 Na 1la-121 H la-122 CH err]

[err] 1la-123 H 1la-124 CH err] : [err]
la- 125 CHerr] 1la-126 H [err] la- 127 '
CH err] [err] 1la-128 H la-129 CH err]

[err] la-130 1Te Ta-131 H [err]

la-132 CH er r]W\ COORy la- 134 H

[err] 1a-135 fidd,—%x, %36 H la- 137 CH err]
| H [er :

la-138 H ir ]

No. Ry

X1-Xo-Xs
1a-141 CH, —Cl-b
1a-142 H _ TN

"
1a-143 H :
" 1a-144 H O@ -,
o
1a-145 H O
Qg €
1a-146 H
| H:*°=
, 0
1a-147 H @
NH,
OCHg

J

i’ _
1a-148 O ,
_ N
OCH,
v & 20
12-149 H @
OH
P
1a-150 H @
_ OAc
W20
1a-151 H

-

3
&




la-139 CHerr] - [err] 1la-140 H

35 [err] No. Ié[err]

Xerr]-Xerr]-Xerr] 1la-141 cHP®- CH 1a- 142 H

[err] la- 143 H [err] 1la-144

H [err] 1la-145 H

[err] 1la-146 - H [err] la- 147
H [err]

[err] 1la-148 H — " CoO0R, [err] 1a-149

NSO, ~Xy XX
H

No. R X;-Xp-Xs

1a-15; ' H |
<q

1a-153 H

. 1a-154 H

1a-15§ H O

1a-156 H —Q"O
R -0
1a-157 H O

1a-158 H _ Q_)~s00

.la-159 ' ~H CHs

1a-160 H @




[err] la- 150 H

[err]

la- 151

H [err]
36 [err] No. Rferr]
Xerr]-Xerr]-Xerr] la-152 H la-153
[err] 1la-154 H la- 155 H la- 156
[err] la- 157 ~H
NS0,y XX
3 _
No. R, X1-Xx-X;
1a-161 H _
' o}
. CHyO |
1a-162 . H P, O
o)
HO
me 20
/ o
CaHs0
1a-164 H O O
' o}
CHsO_ NO;
1a-165 H P, O
' o]
CHs0,
1a-166 H O O NO,
1a-167 - H Q.O
1a-168 H -
- 1a-169 H
. . N OCHg
H
1a170
a ~ H l:l O OCHs
CHy
1a-171 CHs - HeG cl
Rio
S

1a-172 ' H




[err]
[err]

H

[err]

H

la- 160

No.

la- 164

la- 158 H la- 159 H
H- : : 37 3
R err] Xerr]-Xerr]-Xerr] 123861
[err] [err] 1la-162
[err] 1la-163 H :
H- [err] 1a-165
[err]
= COOR,
NSO, —Xs-XoXe
H .
No. Rl XI'XZ'X3
s O
. _ N=
1a-174 H
. 4
o
U 1a-175 CHs P ;
: ' 1a-176 H N Q
1a-177 CH, @ l
1a-178 H N Q
H
12179 CHs & ) l
1a-180 H N O
1a-181 ' H Nl Q
CHy

1a-183 H

1a-182 ~ CHy Q /




la-166 H  1la-167 H la-168

H Easrr] la-170
[err] la-171 CHerr] 1la-172 H

38 No. Rl err]
Xerr]-Xerr]-Xerr] la-17

[err] la-174 H :

CH err] la-176 ' H

NSO, — Xy XX
» _

No. R, : X-X2-X5

H

[err]

la- 169

[err]

la-175

. ' O
. 3
1a-184 H ND

12185 H st

. -186 ' CHy :
— ' :::87 H . ) Q Q

cl
‘ Hs
1a-188 . CHg 0 O :
1a-189 H O _
' COOR;
NO,

1a-190 CHs @ ° O

1a-191 H

1a-192 . CH O 0 O

1a-193 _ H




la- 177 CH err] la-178 la-179 CH err]
H. la- 181 : [err] 1a-182
CH err] la- 183 H 40 [err]
39 [err] No. Rl err]
Xerr]-Xerr]-Xerr] la-184 H la-185 H la-186
CHerr] 1la-187 H [err]
[err] 1la-188 CH err] 1a-189 H
@\'—_'/\/\COOH
NS0, XXX
H
No. XX Xs
— e
- (O
CHg0,
1a-195 OQ
\ oH0
" 1a-196
e &
7 C-oon
OCHg
S
: OCHz
1a-199 7\ .
CHgO,
14-200 : /s\
N
: 12-0201
' -
s O
. CHgO,

la- 180



la- 190
la-193
C[err]
[err]

. 1a-200

CH err] [erf] la-191 H la- 192 CH err]
H [err] 40
No. X[efl]-X[{err]-X{err] 1la-194 la- 195
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No. Rl Xl'Xz‘Xs
3b1- CHa
| —( )—%—@
3b-2 _ H

_ 3b-3 H —@—N=N—©
U 3b4 H —@—Br

Table 3¢

__@MCOOI%
. H

CHp"N—-CO-X4-Xp-Xs

No. R, X-Xo-X5

3e-1 " H —@—N=N—@




3a-13 H Br 3a-14
CH err] 100 Br
3a- 15 CH err] 3a-16 H
3a- 17 CH err] 3a-18 H
98 No. Rl err]
X[err]-X erdbledd err] CH err] [err] 3a-20
H 3a-21 CH3 3a-24
[err] 3a-25 erf] 3a-26 CH err] 3a-27
H [err] err]
[err] 3a-29 err] 3a- 30 CH err]
NH2 3a-31 H
N8 X1-Xz-X3

3a1 1/2Ca

3d-2 Na —O

3a3 Na —O—::H3

3d-4 Na —@—q

3d-5 CHy '

X
s Y
o/

3d-7 CHs

3ds H _H

3d-9 Na O

3d-10 CHy

3d-11 H ‘

3d-12 Na O

3d-13 1/2Ca

3d-14 H \~

34d-15 Na O




3a- 33 | Na 3a- 34 H 3a-35 | N

99 Tabl e 3b [err] 101 No.
Rl err] Xerr]-Xerr]-Xerr] 3b-1
CH err] [err]
H 3b-3 H [err]
H Ferri Fabte 3c [err]
No. Rl erf] as="~"coor, | X[err]-Xerr]-Xerr]
oo H [prr]
100 g-sofxq-xe-xe
No. . Rl XI-XZ-X3

3d-16 H _O_,
3417 H —O"‘(CHz)40l-l@

3d-18 ' H —(CH)sCHs

3d-19 CHg
3d-20 H —NHCHy
Lo
3d-21 CHy
3d-22 H N,
- 3424 H ,
. Da
3d4-25 H .
34d-26 Na " racemic cospound
CHs -
3d-27 _Q racemic compound
H
3d-28
Na CoHE
i\ .

3d-29 : . .
3d4-30 H, —@—Br racemic compound

Table 3e

@:“\’—"—N\COOR ’
NHSO2X;-X2-Xs

No. R, Xi-X5-Xs

3e-1 " 1/2Ca —@—cns




Tabl e 3d [err] No.

Rl err] X[err]-Xerr]-Xerr] 3d-1 1/ 2
Ca 3d-2 Na 3d-3 .
Na [err] 3d-4 Na
3d-5 - CHerr] 163-6 H
3d-7 CH err] 3d-8 ' H
3d-9 Na i icaBdrbperties of compourdsCibdve are
3d- 11 H Phys:.cochemnéd_%g: 1=>Q> : pNa
3d-13 shown HeAdw. The compound nulibd¥ below corresponds to that
[err] o 3d- 15 Na
101 described in [Fables above. - No. Rl err]
Xerr]-Xerr]-Xerr] 3d- 16 H

5 No.la—4

[a]p=-11.5° (CHCl;,c=1.01,28.5°C).

No.1la—5
[alp= -10.0° (CHCl;,¢=1.01,25.0°C).

L 10
| ' No.1a— 6
CDCl; 300MHz |
0.93-1.96(14H,m),2.20-2.26(3H,m),3.03(1H,m),3.67(3H,s),4.99(1H,d,J=6.6H
z),5.10-5.24(2H,m),7.37-7.51(3H,m),7.54-7.64(3H,m)',7.76-7.88(2H,m),8.11(1
15 H,m).

IR (CHCl;):3384,3278,3026,2952,2874,1727,1436,1411,1324,1155,1097 fem.
[a]p= -9.0° (CHCl;,c=1.04,22.0°C).
No.1la — 7

20 CDCl, 300MHz
0.93-2.00(14H, m),2.18(1H,m),2.28(2H, t,=7.2Hz),3.04(1H,m),5.15-
5.25(2H.m), 5.28(1H, d,J=6.9Hz), 7.36-7.50(3H,m),7.54-7.63(3H,m),7.76-
7.89(2H,m), 8.12(1H,m) . |
IR(CHCI,):3268,5028,2952,2872,1708,1452,1410,1324,1155,1097 /cm.

2% [a]p=-9.1° (CHCls,c=1.01,24.0C). |

No.1a — 8
CDCl, 300MHz
0.94-1.99(14H,m),2.21-



3d- 17 H [err] 3d-18 H

[err] 3d- 19 CH err] 3d- 20 H
c[err] 3d-21 CH err] 3d-22 H
~ 3d-23 H [err] 3d-24 H
lerr] . 3d- 25 103 H 3d- 26

Na - Jerr] 3d28

Na [ erg b9(3H,m),3.05(1H, m) QCB'RSH 5),4.92(1H,d, J=631R), 5.14-  [err]

Na  Table 3e [e No. Rierr]

E<[ er ]r] X[ err]-5B6(2H,m),7.70-17. 78(6H m) 7.96-834(2H,m). 1/ 2Ca
err

Physi cocheni calR(QI90k) 13356, 37 2:304 82946, 2868:15 245 E6 16, 143@%% 132461162, TR0,
conpound nurrbelroéagell ow corresponds to that
cm.

5 [a]p=+1.6° (CHCl;c=1.01,24.0C). mp.117-119°C.

No.1la—9

CDCl, 300MHz

0.95-2.08(14H,m),2. 19(1H m), 2.32(2H,t,J=7.2Hz),3. 06(1H m),5.20-5.30(2H,
10 m),5.34(1H,d,J=6.6Hz),7.69-7.78(6H,m),7.96-8.03(2H,m).

IR(CHCI;):3260,3020,2950,2868,1708,1389,1324,1162,1130,1069 /cm.

[alp=+18.8° (CHCl;,c=1.05,24.0C).

mp.118-120°C

15 No.la—10
CDCl, 300MHz
0.96-1.98(14H,m),2.15-2.32(3H,m),3.04(1H,m),3.66(3H, s),5.12-
5.26(5H,m),7.67-7.78(4H,m),7.93-8.07(4H,m).
IR(CHCI,):3276,3018,2946,2868,1726,1595,1435,1341,1162,1095 /cm.
W 20 [a]p=-1.5° (CHCl,c=1.01,25.0C). |
mp.133-139°C.

No.la—11
.CD;0OD 300MHz

25 1.05-1.98(14H,ni),2.13-2.22(3H,m),2.97(1H,m),5.09-5.22(2H.,m),7.85-
7.92(4H,m),7.95-8.05(4H,m).
IR(KBr):3385,3261,3069,3003,2954,2872,1708,1596,1428,1413,1378,1343,'1
326,1236,1186,1160,1096 /cm.
mp.144-146°C.



described in Tabl es above. 5 No.la-4 [[err]][err]= - 11

(CHCl [err];c=1.01,23.5[err]C). No. la- 5 [[err]][err]--lOO
(CHO [err],c=1.01,25.0[err]C. 10 No la-6 CDCl [err] 300MHz
0.93-1.96(14H,m, 2. 20-2. 26(3HM, 3. 03(1H, M, 3. 67(3H,s), 4. 99(1H, d, J=6. 6H

z),5.10-5. 24(2H, m) , 7. 37- 7. 51(3Hn) , 7. 54- 7. 64048H, m) , 7. 76- 7. 88( 2H, m, 8. 11(1
15 Hn. IR

(CHO [err]):3384, 3278, 3026, 2952, 2874, 1727, 1436, 1411, 1324, 1155, 1097 /cm
[[err]][err]=-9.0[err] (CHO[err],c=1.04,22.0[err]C). No. la- 7 20
CDC [err] 300ME.1a—1 2

0.93-2.00(14H, M, 2.18(1H m, 2. 28( 2H,t,J=7.2Hz), 3. 04(1H, m, 5. 15-

5.25(2H, m, 5.CRCLBOOMEES. OHz), 7. 36-7.50(3H, M, 7.54-7.63(3H m, 7. 76-

(RUGHO, [ of 1) G063, 360AFL 0822 28722 TS, nah%é)?»ihlﬂemwzﬁﬁ(ﬂlas) BETBHemA.86¢
'[CEE { 1 D S00 i, Jo6 S B A8, éé%ﬂ'ﬁﬂl])ng by“7pdl St/ chir:55-7.66 2H, 1), 766- 692
H,m),7.89-7.92(2H,m). -
IR(CHCI,):3374,3270,3016,2948,2870,1726,1608,1518,1487,1458,1437,1248,
1157,1087.
[a]p=+4.2° (CHCl,,c=1.01,24C).
" 10 mp.85-87°C.
No.1a—13
CDCI, 300MHz
0.97-1.99(14H,m),2.18(1H,m),2.30(2H,t,J=7.2Hz),3.04(1H,m),3.86 (3H,5),5.1
15 8(1H,d,J=5.7Hz),5.23-5.26(2H,m),6.99-7.02(2H,m), 7.55-7.58(2H,m),7.66-7.6
. 8(2H,m),7.89-7.92(2H,m).
IR(CHCI,):3380,3260,3020,2948,2868,1708, 1608, 1519,1487,1458,1306,1293,
1248,1156 /cm. '

[a]p=+18.3° (CHCl;,c=1.00,25.5°C) -

No.la—14

CDCl; 300MHz

0.98-2.00(14H,m),2.20(1H,m),2.25(2H,t,J=7.2Hz),3.02(1H,m),3.6 7(3H,5),4.8

5(1H,d,J=6.3Hz),5.19-5.25(2H,m),7.13(1H,dd,J=4.8,3.6Hz),7.39(1H,d,J=4.8
25 Hz),7.40(1H,d,J=3.6Hz),7.71-7.74(2H,m),7.86-7.89(2H,m).

IR(CHCl,):3374,8270,3018,2946,2868,1727,1593,1434,1322/cm.

" [alp= +5.6° (CHCl;,c=1.01,24C). |
mp.69-71°C.



103 2.29(3H,m, 3.05(1H, m, 3. 67(3H,s), 4.92(1H, d, J=6. 3Hz), 5. 14-
5.30(2H,m, 7. 70-7. 78(6H,m, 7. 96-8. 01(2H, ) .

| R(CHC [err]): 3376, 3272, 3018, 2946, 2868, 1727, 1616, 1435, 1388, 1324, 1162, 1130,

- 1069 /cm 5 [[err][err]= +1.6[err] (CHC [err],c=1.01,24.0[err]C).

- np.117-119[err] C. No. 1a- 9 cDdPPerr] 300MHz

0.95-2.08(14H, m, 2. 19(1H, m), 2.32(2H,t,J=7.2Hz), 3.06(1H n),5.20-5.30(2H, 10
M, 5. 34( 1H, dJ3§, §lz)- 7.%9- 7. 78(6H, M), 7. 96- 8. 03(2H, ) .

| RCCHO [err]): 3260, 3020, 2950, 2868, 1708, 1389, 1324, 1162, 1130, 1069 lcm
[[err]][err]=a¢BCE 800MHAHC [err], c=1. 05 24.0[err] O .

np. 118-120[err]C 15 No.la-1 0 err] 300NMHz

96- 1. 98( 14HM952.06¢1 AR ()32 1711, mnzaaz( , 856 23H1)63.08(1#2m),5.20(1H, d,J=6.
26( 5H, 7.67-7.78(4H m, 7. 93-
TROGHO [ of 1) S5ich 2615 286006, m b B L3¢ Ho0 .95, 8,8512)57% BB J58 850 7 43,
e

NE) r1;] i[ir%]:d}tg[?éi ’%&@@QES%{%% L &1t Cheg apig), M- 133-139err] C
o ( ng§§ 1‘7‘H§§(gﬁ)§%&§2§§%‘§2®9& 9464 170h; B51 2022831 54/c30-

| R(CKBr) : 3385, 3261, 4 08, 1596, 1428, 1413, 1378, 1343, 1
326, 1236, 1186?[%T%03-%§ ?g%él 2l 12@?7?@44 146[err] C.

mp.71-73°C.

0.
5.
[

10 No.la—16
CDCl,; 300MHz |
0.98-2.00(14H,m),2.27(2H,t,J=7.5Hz),2.28(1H,m),3.13(1H,m),3.66(3H,s),4.9
0(1H,d,J=6.9Hz),5.25-5.29(2H,m), 7.40-7.65(6H,m),7.76(1H,d,J=8.4Hz),7.90-
8.02(4H,m). |

15 IR(CHCl,):3376,3276,3018,2946,2868,1726,1598,1435,1394,1822,1159/cm.
[alp= +7.0° (CHCls,c=1.07,24C).

No.la—17
CDCl; 300MHz

\ 20 1.02-2.07(14H,m),2.25(1H,m),2.34(2H,t,J=6.6Hz),3.14(1H,m),5.28-5.33(3H,
m),7.39l-7.57(4H,m),7.62-7.65(2H;m),7.76(1H,d,J=8.1Hz),7.89-8.02(4H,m).
IR(CHC1;):3260,2948,2868,1709,1593,1394,1324,1157/cm.
[a]p=+20.2° (CHCl;,c=1.02,24°C).

25 No.la—18
CDCl; 300MHz
1.05-1.97(14H,m),2.25(2H,t,J=7.2Hz),2.33(1H,m),3.12(1H,m),3.67(3H,s),4.9
1(14,d,J=6.6Hz),5.24-5.29(2H,m), 7.24(1H,d,J=3.9Hz), 7.39-7.45(3H,m), 7.56(
1H,d,J=3.9Hz),7.59-7.62(2H, m).



104 No.la- 1 2 CDCl [err] 300MHz -
0.96-1.96(14H, m,2.22-2.27(3H, M, 3.03(1H,n), 3. 66(3H,s),3.87(3H,s),4.86(1 5
H, d, J=6.9Hz), 5. 18- 5. 24(2H,n), 6. 99-7. 02(2H, ), 7. 55- 7. 66(2H, M), 7. 66- 7. 69( 2
Hm,7.89-7.92(2H m.

| RCCHC [err]): 3374, 3270, 3016, 2948, 2870, 172808608, 1518, 1487, 1458, 1437, 1248,
1157, 1037. [[err]][err]=+4.2 (CHCl [err],c=1.01,24[err]C). 10

np. 85-87[ err] GR(CHCL,):3b92/327213618,2946,9988,1727,143811884,1152/cm.
0.97-1.99(14H m, 2. 18(1H ), 2. 30( 2H, t, J=7. 2Hz) , 3. 04(1H, M, 3. 86(3H, s), 5. 1
16 [a)p=-5.7° (CHCl;,c=1.01,28°C).

8(1H,d, J=5.7Hz),5.23-5.26(2H, m,6.99-7.02(2H, M, 7.55-7.58(2H, M, 7.66-7. 6
8(2H, M, 7.89-7.92(2H .

| RCCHC [ err]):.3380, 3260, 3020, 2948, 2868, 1708, 1608, 1519, 1487, 1458, 1306, 1293,
1248, 1156 / cmNo.la — F[%rr] ][err]=+18.3[err] (CHC [err],c=1.00, 25.5[err] C

20 No. | a- cDd 300MHz
0. 98- 2. 00( fﬁ,qﬁp‘i@ 300MH 7, | 2.[ ggzle t,J=7.2Hz), 3. 02(1H m), 3. 67(3H,s), 4. 8

5(1H, d, J=6. 3Hz .ol Q& 5. . 1RT 7 ) o5

oy 7 a0( 1 o, b3 RHa 4R e i R Gl S AT Y s TR 0 e 8100 875,31

| R( CHC : 2 g4 : 2Hz),7.58-7.

O] Gy g s I Abor e g g s
H,m). ' '
IR(CHCls):3372,3254,3018,2948,2868,1707,1431,1328,1151/cm.

[a]p= +4.5° (CHCl;,c=1.01,21.5°C)..

No.1a—20

CDCl; 300MHz

1.05-2.00(14H,m),2.26 (2H,t,J=7.5Hz),2.33(1H,m),3.11(1H,m),3.68(3H,s),4.9
15 2(1H,d,J=6.0Hz),5.27(2H,m),7.05(1H,m),7.10(1H,d,J=3.6Hz),7.25(1H,m), 7.3

2(1H,m),7.49(1H,d,J=3.6Hz).

IR(CHCIl,):3372,8272,3018,2946,2686,1727,1438,1417,1333,1151/cm.

[a]p=-9.2° (CHCl;,c=1.01,25°C).

W 20 No.la—21
' CDCl, 300MHz
1.02-2.01(14H,m),2.28-2.34(3H,m),3.13(1H,m),5.12(1H,d,J=6.9Hz),5.28-5.32
(2H,m),7.06(1H,m),7.10(1H, d,J=3.9Hz),7.25(1H,m),7.82(1H,m), 7.50(1H,d,J
=3 9Hz). |
25 IR(CHCI,):3350,3250,2948,1709,1440,1420,1330,1151.
[a]p=42.5° (CHCl;,c=1.00,25°C).

No.la—2 2 .
CDCl; 300MHz



105 No.la-1 5 CDCl [err] 300MHz

0.95-2.00(14H, m, 2. 17(1H m, 2. 32(2H,t, J=7. 2Hz), 3. 03(1H, M), 5. 20( 1H, d, J=6.
9Hz),5.24-5.28(2H, m), 7.13(1H, dd,J=4.8,3.3Hz),7.38(1H, d, J=4.8Hz),

- 7.43(1H, 5 d,J=3.3Hz),7.73(2H, d, J=8. 4Hz) 4787(2H,d,J=8.4Hz).

. IR(CHC [err]): 3260, 3022, 2948, 2868, 1709, 158471404, 1321, 1154/ cm

" [[err]][err]= +20.8 (CHO [err],c=1.07,23[err]C). np. 71-73[err] C 10
No.la-1 6 0.961%bH5 rzl'l—i,nﬁoﬂwng,m),2.35(2H,t,J=7.0Hz);3.11(1H,m),5.20-5.34(2H,
0. 98- 2. 00( 14H,frr),2.27?2H,t,j:7. Hz),?2.28(1H, m,3. 13(1H,m,b 3.66(3H,s),4.9
O( 1H, d, J=6. 9Hzn),5.2%1 H, 8 IJ=B-EHY), 7.3407 4965k h), )6 2(1 HGd, TH7 BHz)8 AR Hoal. =
8.02(4H, M. 15 IR(CHC [err]):3376,3276, 3018, 2946, 2868,

1726, 1593, 1435,.83847 8509, 8.880/H,&,J=1.8Hz){ [err]][err] = +7.0

J e o
7.89-8. 02( B, r{FT’ﬂIS-Zﬁ@@g‘E@?&%‘%O, 2948, 2868, ’

1709, 1593, 1394, 1324, 1157/ cm [[err]][err]=+20.2[err] (CHO[err],c=
1. 02, 24C). 25 No.la-1-8 CDCl [err] 300MHz

1.05-1. 97( 14H 99 .1% 250241, t, J=7. 2Hz) , 2. 33(1H, m), 3. 12(1H m, 3. 67(3H,s), 4.9
1 (1H,d,J=6.6Hz),5.24-5.29(2H m, 7.24(1H d,J=3.9Hz), 7.39-7.45(3H m,
7. 56( 1HDE1J3608E3 ., 7.59-7.62(2H m). :

0.97-2.07(14H,m),2.24(1H,m),2.35(2H,t,J=6.9Hz),3.09(1H,m),3.86(3H,s),5.2

U 1.0 4-5.35(2H,m),5.44(1H,d,J=6.3Hz),6.97-7.00(2H,m),7.26-7.28(2H,m),7.59(1H,
- d,J=8.1Hz),8.06(1H,d.d,J=2.1and8.1Hz),8.29(1H,d,J=2.1Hz).
IR(CHCl,;):3384,3270,2959,1709,1609,1535,1519,1357,1302,1255,1226,1169/
cm. _ -
[a]p=+17.0 °(CHCl;,c=1.00,21°C).
15

No.1No.1la —24
CDCl; 300MHz
0.95-2.00(14H,m),2.20-2.25(1H,m),2.26(2H, t,J=7.2Hz),3.02-3.10(1H,m),
3.66(3H,s),4.92(1H,_d,J=6.6Hz),5.16-5.31(2H,m),7.52-7.60(3H,m),7.94-

L/ 20 8.06(6H,m). .

| IR(CHCl,):3376,3020,2946,2868,1726, 1436; 1366,1298,1164,1090,890/cm.

[Ia]D=+11.2i0.5 °(CHCl;,c=1.04,23.5°C)
mp.101-103°C

26 No.la—25
CDCIl; 300MHz |
0.95-2.08(14H,m),2.15-2.22(1H,m),2.33(2H,t,J=6.9Hz),3.02-3.10(1H,ri1),
5.21-5.31(2H,m)',5.34(1H,d,J=6.3Hz),7.51-7.59(3H,m),7.92-8.07(6H,m).
IR(CHC],):3258,3022,2948,2868,1707,1399,1328,1298,1163,1089,1051,892/c



106 |R(CHO [err]): 3372, 3272, , 3018, 2946, 2868, 1727, 1433, 1331, 1152/ cm
[[err]][err]=-5.7[err] (CHCI[err] c=1.01, 23[err]C). No.la- 1 9 5
CDCl [err] 300MHz

1.05-2.05(14H, m, 2. 28-2.33(3H, M, 3. 13(1H, nIO)SS 18(1H,d, J=6. 3Hz), 5. 27-5. 31
(2H M, 7. 24(1H, d, J=4. 2Hz), 7. 39- 7. 42(3H, M %8 56(1H d, J=4.2Hz), 7. 58-7. 62(2
- Hm. I R( cHa [err]): 3372, 3254, 3018, 2948, 2868, 1707, 1431, 1328, 1151/ cm
; 10 [[err]][emg]= +4.5[err] (CHCI[err] c=1.01, 21. 5[err]C) No.la-2 O
. CDCl[err] 300MHz

1. 05-2. 00( 14H[6)p=3-2068 210, T ° (CHO3 231 05625°CH, n) , 3. 11(1H, m), 3. 68(3H,s), 4. 9
15 2(1H,

d, J=6. OHz) , 5. 27p.A68mM607CO5( 1H, m), 7. 10(1H, d, J=3. 6Hz), 7. 25(1 H, M), 7. 3

2(1 Hm,7 49(1H, d, J=3.6Hz).
|R(CHC [err]): 3372, 3272, 3018, 2946, 2686, 1727, 1438 1417, 1333, 1151/ cm
CHC 1.01, 25 C 20 No.la-2 1
[[er {]e £eré M?&%[aer_réé [err],c= [err] ) . a-
1. 2-2 01( 14H, 2 0.1 . s
(2H ) . 7. g6(1|§gr31 ﬁ%? ﬁ?{”( ?@% 25( 1‘14 n;a‘%“%?ﬁ% 94;41%3 e ga; igzﬁa
=3, 9Hz) 4 RECHGLRRE ¢ )s03R5E, 62@%13948 ;S8 B; 44098420, 1330, 151
[[err]][err] +2 Slerr] ( Cl[err] c=1. 00, 25[err]C) No.la-2 2
CDOl [err] 300Mt,= -16.6° (CHC,,c=1.04,25.0°C).
" 10 No.la—2 7

CDCl; 300MHz
0.92-1.98(14H,m),2.20(1H,m),2.26(2H,t,J=7.5Hz),3.08(1H,m),3.12(6H,5),3.6
6(3H,5),4.87(1H, d,J=6.6Hz),5.16-5.32(2H,m),6.73-6.80(2H, m),7.88-8.00(6H,
m). '

15 IR(CHCI,):3376,3020,2946,1726,1601,1518,1442,1419,1362,1312,1163,1133,
1088 /em. |
[a]p=+55.3° (CHCl,,c=0.53,24.0°C).
mp.158-168°C |

L 20 No.la—28
| CDCl;+CD;OD 300MHz
- 0.99-2.14(14H,m),2.21(1H,m),2.31(2H,t,J=7.2Hz),2.94(1H,m),
3.12(6H,s),5.22-5.38(2H,m),6.73-6.81(2H,m),7.87-8.00(6H,m).
IR(XBr):3434,3309,2946,1708,1604,1520,1442,1416,1366,1312,1252,1164,1
25  155,1134,1091 /em. |
[a]p= not measurable (colored, insufficient energy)

mp.193-196°C

No.1la—29



107 0.96-2. 05(14H, ), 2. 25(1H, m), 2. 35(2H, t, J=7. 0Hz), 3. 11 (1H m),

5. 20- 5. 34( 2H, m, 5.41(1H, d,J=6.6Hz), 7.31-7.49(5H nm,
7.62(1H,d,J=7.8Hz),8.1 1(1H, d.d,J= 1.8and7. 8Hz), 8. 35(1H, d, J=1. 8Hz) .
| R(CCHC [err]): 3384, 3271, 3025, 2958, 1708, 1608, 1559, 1537, 1357, 1168/ cm 5
[[err]][err]=+18.3[err] (CHO[err],c=0.31,¥%err]C). . No.la-2 3

CDCl [err] 300MHz

0. 97-2. 07( 14HaP, Fp Aty - 2- 35(2H. t, I=6. 9Hz) , 3. 09(1H, M), 3. 86(3H,5) , 5. 2
10 '

4-5.35(2H, m, i-.(%-(ll!ﬂ;@4#@13?3'-'1@(23‘1.9.357-.91%25- 19(1H,26;2/98Q([2 h);3.11 (BH(s)H,
d, J=8. 1Hz), 8.06(1H d. d, J=2. 1and8. 1Hz), 8.29(1H, d, J=2. 1Hz).

| R(CCHO [ er r]) :530684. 34201, 203 80887 @30,m)1 5848 D0GHIBY. 1302, 1255, 1226, 1169/
cm [[err]][err]=+17.0 (CHC errz] , c=1. 00, ZlgerrLCi). 15

No. | No. 1a - 24 IR(KBr):3838[2087, 300bRP19,2871,1604,1565,1520,1444,1420,1364,1312,1

0.95-2. 00( 14H, ) , 2. 20- 2. 25(1H. n) , 2. 26( 2H, t, J=7. 2Hz) , 3. 02- 3. 10( 1H, M) ,

3. 66( 3H, s) b4. Qg@ Hﬁﬁ&ké%ﬁl??i’d.c@e- 5.31(2H, m, 7.52-7. 60(3H, M, 7. 94- 20

8.06(6H, 1) .

| R(CHC [err]) Iabrsnehmpasysablesss 1706, 1436, 1366, 1298, 1164, 1090, 890/ cm

[[err]][err]=+11.2+0.5[err] (CHC [err],c=1.04,23.5[err]C

np. 101-103[err]C 25 No.la-2 5 CDA [err] 300MHz

0. 95- 2. 08( 14H,}ﬂ%.,1% 1552 22(1H, ), 2. 33(2H, t, J=6. 9Hz) , 3. 02- 3. 10( I H, ),

5.21-5.31 (2H M, 5. 34?1H, d, J=6. 3Hz), 7. 51- 7. 59( 3H, m), 7. 92- 8. 07(6H, ) .
CDCl, 300MHz

U 10  0.95-1.99(14H,m),2.22(1H,m),2.26(2H,t,J=7.2Hz),2.35(3H, 5),3.06(1H,m), 3.6
6(3H,s),4.95(1H, d,J=6.9Hz),5.15-5.30(2H,m),7.26-7.32(2H,m), 7.97-8.06(6H,
m). |
IR(CHCI,):3374,2996,2946,2868,1763,1728,1591,1495,1435,1368,1299,1228,
© 1192,1168,1139 /cm.
15 [a]p=+12.9° (CHCl;,c=1.04,26.0°C).

No.1a—31

CDCl,; 300MHz

0.93-2.01(14H,m),2.19(1H,m),2.31(2H,t,J=7.2Hz),2.35(3H,s),3.06(1H,m),
o/ 20 5.17-5.32(2H,m),7.25-7.32(2H,m),7.96-8.07(6H,m).

IR(CHCls):3267,3028,2952,2874,1759,1708,1592,1495,1368,1328,1299,1163,

1138,1088,1050,1008/cm.

[a]p=+21.7 °(CHCl;,¢=0.51,22°C).

25 No.la—32
CDCl; 300MHz
0.93-1.99(14H,m),2.21(lH,m),2.27(2H,t,J=7.2Hz),3.05(1H,m),3.67(3H,s),4.9
2.(1H,d,J=6.6Hz),5.15-5.30(2H,m),6.72(1H,s),_6.96-7.00(2H,m),7.86-8.04(6H,

m).



| R(CHC [err]): 3258, 3022, 2948, 2868, 1707, 1399, 1328, 1298, 1163, 1089, 1051, 892/ c
108 m [[err]][err]=+29.80.7 (CHC [err],c=1.05,25[err]C

np. 158-160C 6 No.la-2 6 Anal . Cal cd for
CerrJ]Herr]Nerr]dJerr]SNa 0.8H err]O C, 60,29;H 6.15;N,8.11; S, 6. 19; Na,
4.44; Found: C,60.15;H 6.19; N, 8.15;S, 6.03; AM04. 98. _

[[err]]D: 16.6[err] (CHO[err],c=1.04,25.0[err]C. 10 No.1la-2 7

CDA [err] 300%051%1 %374 3276,3018,2946,2686, 1725,1605,1589,1502,1433,1396,1330,
0.92- 1. 98( 14H (20 t, J=7.5Hz) , 3.03(1H, m) , 3. 12(6H, 8) , 3. 6
%BH s), 4.87(1ikmh, if64 Q|I|85,151896/cﬁ Ja]2H+$.65. (CHE1864200156.0°®8- 8. 00( 6H,

I R( CHCI [err]) 3376 3020, 2946, 1726, 1601, 1518, 1442, 1419, 1362, 1312, 1163, 1133,
1088 /cm [errg]gerr] =+55.3 (CHO [err], c=0. 53, 24. OC) np. 158-
168C 20 No.Na-1®— cDd [ err]+CD[err]CI)300M—|z

3. 1261 o) fo. 20DETsek DR 30MB5S. 61 201 ., 7. B7- 8. 00 614 1)
TR) S5, 8 At S L AR A i s
insufficient epsayd 6.99(2H, ;785816568 a)C
| IR(KBr):3385,3248,2948,2876,1717,1601,1505,1430,1399,1296,1280,1219,1
165,1136,1092 /cm. |
10 [alp= -16.0° (CHz0H,c=1.08,26.0°C).
mp.208-210°C

No.la—3 4

mp.82-83°C  [alp=+10.6° (CHCl,,c=1.01,23.5°C).
15

No.la—35

mp.80-82°C  [alp= -1.8° (CHCl,,c=1.07,22.0°C).

No.l1a—3 6
— 20 TLC Rf=0.25 (ethyl acetate/n-hexane = 1:1-(0.83% acetic acid))

No.1a—37

CDCl; 300MHz

0.92-1.96(14H,m),2.21(1H,m),2.27(2H,t,J=7.4Hz),3.01(1H,m),3.66(3H,s),4.7
25 1(1H,d,J=6.6Hz),5.14-5.29(2H,m),7.12(1H,d,J=16.2Hz),7.24(1H,d,J¥16.2Hz),

7.28-7.42(3H,m),7.52-7.56(2H,m),7.62(2H, d,J=8.7Hz),7.85(2H,d,J=8.7Hz).

IR(CHCl,):3384,3283,3023,2954,2876,1730,1595,1494,1317,1163,1147 /cm.

[a]p=+10.5° (CHCl;,c=1.01,24°C).

- mp 116-117 °C.



No. la- 29 - ~ 109

CO err] OD 300MHz

1.02-1.96(14H,m, 2. 10(2H,t, J=7.8Hz), 2. 16(1H M, 2. 98(1H, M, 3. 11(6H, s),
5.07-5.27(2H,n), 6.80-6.87(2H,n), 7. 84-8. 00(6H, m) . '

| R(KBr )= 3433, 3087, 3004, 2949, 2871, 1604, 156511520, 1444, 1420, 1364, 1312,1 5

. 253,11638, 1136, 1090 /cm [[err]][err]= not measurable No. 1la- 3
0 CDCl [err] 300MHz 10

0.95-1.99(14H ), 2. 22(1H, M, 2. 26(2Ht J=7. 2Hz), 2. 35(3H,s), 3. 06(1H, M, 3.6
6(3H,s), 4. 95( Nh 9 a)=63 H1z) , 5. 15-5. 30(2H, m), 7. 26- 7. 32(2H, m), 7. 97- 8. 06( 6H,

m .

| R(CHO [err]) : B84, SOOMIRO46, 2868, 1763, 1728, 1591, 14651435, 1368, 1299, 1228,

1192,1163,1139 /cm 15 [[err]][err]=+12.9[er r]l
(CHO [err], c=1.92;1289(1[4¢F,n))3.17(1H,m),2 A& (3H, 1337.2Hz), 3. 02 H.e0): §- 28009043 H,

o ao o o B 1LY A A s B ghaaib e T 28t st o 18a s AH,
.
(OHQ [err]. c=Qpatefed 585160384, 8270,8622 8085 2057, 28762684 9708, 15430, 1320,
- ' 1157 /cm. ' '
[alp= +27.1° (CHCls,c=1.02,24°C).

No.1a—39

CDCl; 300MHz

0.92-1.99(14H,m),2.15(1H,m),2.28(2H,t,J=7.4Hz),3.01(1H,m),3.68(3H,s),4.9

6(-1H,d,J=6.6Hz),5.16-5.32(2H,m),6.60(1H,d,J=12.0Hz),6.74(1H,d,J=12.0Hz),
15 7.16-7.23(5H,m),7.35(2H,d,J=8.4H:z),7.72(2H,d,J=8.4Hz).

IR(CHCI,):3384,3283,3023,3015,2954,2876,1730,1595,1493,1324,1163,1147

lfem.

[a]p=+18.7° (CHCl4,c=1.00,24°C).

\_ 2 No.la-—40

CDCl; 300MHz |
0.90-2.16(14H,m),2.12(1H,m),2.34(2H, t,=7.2Hz),3.02(1H,m),5.16 (1H, d,J=6.
9Hz),5.23-5.34(2H,m),6.60(1H, d,J=12.3Hz),6.74(1H,d,J=12.3Hz),7.14-7.24(
5H,m),7.35(2H,d,J=8.1Hz),7.72(2H,d,J=8.1Hz).

25 IR(CHCls):'3515,3384,3269,3025,3(_)21,3014,2957,2876,2668,1709,1595,1322,
1162,1147 /fem. ' |
[a]lp= +26.4° (CHCl;,c=1.00,24°C).

No.la—41



0.93-1.99(14H m, 2. 21( 1H, m, 2. 27(2H, t,J=7.2Hz),3.05(1H m,3.67(3Hs),4.9
2(1H, d, J=6. 6Hz), 5. 15-5. 30(2H, M, 6. 72(1H, s), 6. 96- 7. 00( 2H, m) , 7. 86- 8. 04( 6H,
m . 110

| RCCHO [err]): 3374, 3276, 3018, 2946, 2686, 1725, 1605, 1589, 1502, 1433, 1396, 1330,
1271, 1164, 1135,1089 /cm [[err]][err]= +18162(CHCI[err] c=1.00, 26.0[err] C).
No. 1a 33 5 CDO[err]+CD[err] 0D 300MHz

0. 98- 2. 08( 14H, 2.28(2H t, J=7. 2Hz), 2. 98( LH, ) , 5. 18- 5. 32( 2H,
., 6. 92—6.(99(29)#;21 %%géhémoz(em( ), 2.98(1H m, (

| R(KBr) : 3385, 3g4% ?%814’1%&) 271171111161%21:537@}114397;1‘21% &aeelﬂzﬁj}am@H;ls)
165, 1136, 1092 Perrijlerr]= -16.0 (CH err] OH, c=1. 08, 26. 0C) .

np. 208- 210[ er r5Q0 5. 26(3HNﬁ) 6:0B6495(2H,m), Bmai(I}BfB,[Jerlﬁ]zl-IzI ?.dﬂl(}l]l[d%JF]
+10.6[err] (CHC[err],c=1.01,23.5 C. 15 82C

[ferr]][err]= 16.2Ha)7.16{THBIFEAN]T. 68(121@,11,,@?8 SH | B EH.4I=8.4Rg) 103 6 20

TLC Rf=0.25 et hyl acet at e/ n- hexane = 0. 3% acet i.d
was 75 IR 1325818002, 2650, 1709, 1550-186% T45% 13047302, 1250, 1153

0.92-1.96(14H M 2. 21(1H M, 2. 27(2H t, = 7.4Hz),3.01(1H,rr),3. 66(3H, s), 4.7
25 '

1(I1 H, d, J=6. 6_Hzid]D.= Lo 2Rt et 4G 0BiEy. I=16. 2H2) , 7. 24(1H d, I=16. 2He),
| mp.99-100 °C |

Y 10 No.la—4 2
CDCl, 300MHz
1.01-1.99(14H,m),2.28(2H, t,=7.2Hz),2.30(1H, m),3.10(1H,m),3.66 (3H,5),5.0
7(1H,br),5.25-5.30(2H,m),6.98-7.04(2H, m), 7.16(1H, d,J=16.2Hz),7.28-7.37(3
H,m),7.47-7.50(3H, m).
15 IR(CHCI,):3372,3276,3020,2946,2870,1727,1491,1433,1331,1152 /em.
" [alp= -11.5° (CHCl;,c=1.07,21.5C).

No.la—4 3
CDCl, 300MHz | |
U/ 20 0.98-2.00(14H,m),2.11-2.36(3H,m),3.12(1H,m),5.10(1H,d,J=6.6Hz),5.29-
. 5.32(2H,m),6.99.-7.04(2H,m),7.23(1H,d,J=21.6Hz),7.32-7.49(6H,m). -
IR(CHCIS):3380,3248,3020,2948,2868, 1709,1491,1430,1329,1151/cm.
[a)p= +3.4° (CHCl;c=1.08,25°C).

26 No.la—44
CDCl; 300MHz
1.00-2.00(14H,m),2.1_3(1H,m),2.29(2H,t,J=7..4Hz),2.90-3.13(5H,m),3.68(3H,s
),4.74(1H;d,J=6.6Hz),5.15-5.30(2H,_m),7.18-7.29(7H,m),7.76(2H,d,J=8.le). |

- IR(CHCI;):3384,3282,3063,3028,3023,3016,2953,2876,1730,1599,1496,1319,



7.28-7.42(3H, m,7.52-7.56(2H, m, 7. 62(2H, d,J=8.7Hz),7.85(2H, d, J=8.7Hz).

| R(CHC [err]): 3384, 3283, 3023, 2954, 2876, 1730, 1595, 1494, 1317, 1163, 1147 /cm
[[err]][err]= +10.5 (CHC [err],c=1.01, 24[err] Q). np 116-117 [err]C
No. la-3 8 CDC [err] 300M—Iz

0.92-1.99(14H, M, 2. 17(1H, M, 2. 32(2H,t, J=7. 2H), 3. 02(1H, M, 5.23-5.29(3H, 5
m,7.11 (1H,d, J=16.2Hz), 7. 23(1H, d, J=16. 2Hz), 7.28-7.41(3H, M, 7. 52- 7. 55( 2H,
m,7.61(2H, d’@ ? Z%) 7.86(2H, d,J=8.7Hz).

IR(CHCl [err]) E g 84, 3270, 3022, 3015, 2957, 2876, 2669, 1708, 1595, 1496, 1320,
1157 /cm $] 2 ] (CHCI[err] c=1.02, 24[err]CQ. 10
No.la-3 9 [G]Jésg?er(gﬂei vk GO%GGY

0.92-1. 99( 14Hpw) .83.0-86101C) , 2. 28(2Ht J=7.4Hz),3.01(1H, m, 3.68(3H,s),4.9
6(1H, d, J=6. 6Hz), 5. 16-5. 32(2H, m, 6. 60( 1H, d, J=12. OHz) , 6. 74(1H, d, J=12. OHz), 15

7.16-7.23(5H, m), 7. 35(2H, d, J=8. 4Hz) , 7. 72( 2H, d, J=8. 4Hz) .

| RCCHO [err]): 3384, 3283, 3023, 3015, 2954, 2876, 1730, 1595, 1493, 1324, 1163, 1147
/cm 5[[€NQ]1HET4]5: +13.7 (CHCl [err],c=1.00, 24[err] O . 20 No.la-4 0
CDCl [err] 300

0. 90- 2. 16( 14H%Cés 890MH%) 2. 34(2H,t,J=7. 2Hz), 3. 02(1H, ), 5. 16( 1H, d, J=6.

05325, 460891 gl TR L g S0 s
1) R, A TS CHSE GOBOS-T 05, 1222

IR(CHCl,):3510,3384,3270,3087,3063,3026,3018,3014,2955,2876,2670,1708,

10 1599,1496,1318,1157/cm.
[a]p=+8.5° (CHCl,,c=1.01,25C).

No.1a—4 6
' [a]p=+6.8° (CHCl,,c=1.05,25°C). mp.99-100°C.
15 |

No.1a—4 7

CDCl, 300MHz | |

0.97-2.01(14H,m),2.14(1H,m),2.36(2H, t,J=7.2Hz),3.02(1H,m),5.28(1H,d,J=5.

4Hz),5.26-5.30(2H,m),7.37-7.39(3H,m), 7.54-7.58(2H,m),7.63-7.66(2H,m), 7.8
— 20 5-7.88(2H,m).

IR(CHCI,,):3375,3260,3022,2948,2212,1707,1596,1497,1396,1322,1160/cm'.

[a]p=+25.0° (CHCl,;,c=1.02,24°C). mp.117-118°C.

No.1a—48

25 CDy;OD 300MHz '
1.05-1.93(14H,m),2.10-2.15(3H,m),2.96(1H,m),5.08-5.28(2H,m), 7.38-7.40(3
H,m),7.554-7.56(2H,m),7.69(1H,d,J=8.4Hz),7.87(1H,d,J=8.4Hz). |

No.1a—4 9



No. |
CDCl
9
2

-4 112
r

300MHz
(14H, M, 2. 17(1H ), 2. 32( 2H, t J=7. 2Hz) , 3. 00( 1H, n) , 3. 84(3H, s),

a-4 1

[err]

0.98-1. 99

5. 20- 5. 26(3Hm) 6.90- 6. 95(2H, m), 6. 98( 1H, d, J=16. 2Hz) , 7. 17(1H, d, J=

16. 2Hz), 7. 46-7. 49(2H, ), 7. 58( 2H, d, J=8. 4Hz}14.83(2H, d, J=8.4Hz). 5
| RCCHC [err]): 3258, 3018, 3002, 2950, 1709, 1590, 1509, 1457, 1404, 1302, 1250, 1153

/ 30.2 (CHC 1. 00, 23 C . 99- 100
(7 ol B goghei0- 2 (0 [er] L 00 2 err] 0.

1.01- 1. 99( 14H, grha 2 4H, 1)13=6.9H¥) B-D 8 ,89,501
7(1H, br), ( . 25- (5571;%01(%%124'1!1&:1)125248%%%%2%% 112{1H (1;1}13 165'0215;@;’{23@’??(3

Hm,7. 47 7. 50@H, 8)J=6.6Hz),5.25-5.27(2H,m), 7. 40-7.43(3H,m),7.61-7.64(2H,m),7.85(1H,
| RGCHO [err]): 3372, 3276, 3020, 2946, 2870, 1727, 1491, 1433, 1331, 1152 /cm
[[err]][err]=4d JESﬂHﬂ;ﬂOFéIH]dd;&ES-Gﬂ Biz)8:58(18},d,J=1.8Hz).No. | a- 4 3

CDCl [err] 300NMHz

0. 98- 2. 00( B4H, H}(CZI%) :33743929)2948,2870.22] 25 726¢ 169641530 1493,143 701345,1167/
5.32(2H, M, 6.99-7.04(2H m, 7. 23(1H, d, J=21. 6Hz) , 7. 32- 7. 49( 6H, m) .

| RGCCHO [err]) :4Mg0, 3248, 3020, 2948, 2868, 1709, 1491, 1430, 1329, 1151/ cm

[[e [

C%Qr[]e]”fr g%; P §§+£.%Qéﬁbis],c-9ﬁ63%°é§.[ Shipl$7.79°c.2> No.la-44
No.1a—5 0

U 10 CDCl; 300MHz
1.00-2.02(14H,m),2.20(1H,m),2.34(2H, t,J=6.6Hz),3.08(1H,m),5.26-5.29(2H,
m),5.41(1H,d,J=6.9Hz),7.40-7.48(3H,m), 7.61-7.64(2H,m),7.84(1H,d,J=8.1Hz
),8.07(1H,dd,J=8.4,1.8Hz),8.57(1H,dd,J=1.8Hz). )
IR(CHCIl,):3380,3254,2952,2880,2212,1707,1606,1531,1493,1409,1344,1166.

15

[a]p=+28.4° (CHCl;,c=1.00,25°C).

No.la—51
CDCl, 300MHz |

w 20  0.95-1.98(14H,m),2.23(1H,m),2.30(2H, t,J=7.2Hz),3.00(1H,m),3.66(3H,s),4.5
6(2H,br),4.70(1H, d,J=6.9Hz),5.20-5.29(2H, m),7.15(1H,dd,J=7.8,1.8Hz),7.23
(1H,d,J=1.8Hz),7.36-7.39(3H,m), 7.46(1H,d,J=7.8Hz),7.53-7.56(2H,m).
IR(CHCI,):3494,3386,3028,2952,2874,1725, 1611,1559,1497,1422,1317, 1162/
cim.

25

No.la—5 2
CDCl; 300MHz
0.96-2.04(16H,m),2.20(1H,m),2.36(2H, t,J=6.9Hz),2.99(1H,m),5.17(1H, d,J=6.
3Hz) 5.28-5.31(2H,m),7.18(1H, dd,J=9.6,1.8Hz),7.25(1H,m), 7.36-7.39(3H,m),



1.00-2.00(14H, ), 2. 13(1H n), 2. 29(2H, t, J=7. 4Hz) , 2. 90- 3. 13(5H, n), 3. 68( 3H, s-
), 4. 74(1H, d, J=6. 6Hz) , 5. 15-5. 30(2H, n), 7. 18-7.29(7H, n), 7. 76( 2H, d, J=8. 1Hz) .

- IR(CHCl [err]): 3384, 3282, 3063, 3028, 3023, 3016, 2963, 2876, 1730, 1599, 1496, 1319,
113 1157 /cm [[err]][err]=+2.3[err] , _

: (CHCI[err] c=1.00, 25[err] Q). np. 85. 0-8850[err]C 5 No.la-4 5

- CDdO [err] 300|\/Hz '

30l ARG B SOl ) 7,203 G o e

| R(CHOI 955, 2876, 2670, 1708,
1 0( 1rg 9[ ilg]ts) fﬁ@ (%lé’)??@i@@ﬁ@%@m @929,2’8@881’&%462

[[err]][err] =28104mnude@dTV@nr ], c=1. 01, 25[err] Q). No.la-4 6
[[err]][err] =+6. 8[err] (CHC1[err] c=1.05,25[err]C). np.99-100[err]C. 15
No.l a-4 [a]IGBGHia? r(CIORM1. 00,24°C).

0. 97-2.01( 14H, ), 14(1H rr) 2.36(2H,t,J=7.2Hz),3. 02(1H, m, 5. 23(1H,d, J=5. .
4Hz), 5. 26-5.30(2H n) 7.39(3H, mM,7.54-7.58(2H, M, 7.63-7.66(2H, m, 7.8
20 5-7.88(2H,

| R( CHC [err])%@?@ 32803 3022, 2948, 2212, 1707, 1596, 1497, 1396, 1322, 1160/ cm

[[err]][grr]ZSJ%%Fg?%P@ﬁgl—O[err] c= 1.02, 24[err]C) np. 117-118C.

1.01-2.05(15H, m),2.31(2H,t,J=7.2Hz),3.10(1H,m),3.67(3H,5),5.02(1H,br), 5.2
6-5.33(2H,m), 7.18(1H, d,J=4.2Hz),7.36-7.39(3H,m),7.48(1H,d,J=4.2Hz),7.51-

10 7.55@2H,m).
IR(CHCl,):3372,3270,3018,3004,2946,2868,2202,1726,1486,1433,1336,115

4/cm.

[a]p=+0.6° (CHCl;,c=1.11,25°C), [alsss +17.8° (CHCl;,c=1.11,25%C).

15 No.la—54
CDCl; 300MHz
0.99-2.11(14H,m),2.27(1H,m),2.37(2H,t,J=7.5Hz),3.13(1H,m),5.16(1H, d,J=6.
6Hz),5.31-5.85(2H,m),7.18(1H,d,J=3.6Hz),7.37-7.89(3H,m),7.50(1H,d,J=3.6
Hz),7.52-7.55(2H,m).
N 20 IR(CHCI;):3484,3370,3246,2948,2868,2202,1708,1486,1429,1335,1153/cm.
[a]p=+17.8° (CHCl;,c=1.00,24°C). mp.95-96°C.

No.la—5 5
CDCl; 300MHz

25 0.95-1.92(14H;m),2.15(lH,m),2'.24(2H,t,J=7.5Hz),_3.00(1H,m),3'.66(3H,s),5.1'
0-5.30(3H,m),7.40-7.60(7H,m), 7.70(1H,d,J=7.8Hz),8.08(1H,d,J=8.1Hz). IR
(CHCl,):3356,3020,2948,2868,2210,1727,1490,1458,1437,1341,1165/cm. [a]
p=-58.4° (CHCl;,c=1.00,26°C). mp.84- 85°C.



1.05-1.93(14H, m, 2. 10- (3H m, 2. 96( 1H, n) 5.08-5.28(2H, m), 7.38-7.40(3
Hm,7.554-7.56(2H, m,7.69(1H, d,J=8.4Hz),7.87(1H, d,J=8.4Hz).

No.la-4 9 114

CDCl [err] 300MHz

0.96-1.97(14H,m, 2. 24(1H m, 2. 31(2Ht J=6. 3k6), 3. 05(1HM, 3. 69(3H,s),5.1
5(1H, d, J=6. 6Hz) 5.25-5.27(2H, m., 7. 40-7.43(3H, m, 7. 61-7.64(2H, m, 7. 85(1H,
d, J=8. 1 ), 8 Cgéé?j é-@llSHz) 8.58(1H,d,J=1.8Hz). 5

| R(CCHO [ rr]) 020, 2948, 2870, 2212, 1726, 1606, 1530, 1493, 1437, 1345, 1167/
cm [[err b rrgooﬁHQ[err] (CHCI[err] c=1.03, 25[err] O).

np. 77-79[ err] d: t? la-5 0 10 CDCI[err] 300MHz

1. 00-2. 02( 14H, OTD521 99(1J4H ﬂﬁ)ZlMIHhh) 2W2HktJ—3 WHMLEJ@%HQ@@HZH
m, 5. 41(1H, d, J=6. 9Hz) , 7. 40- 7. 43(3H, n), 7. 61- 7. 64( 2H, M., 7. 84( 1H, d, J=8.

. 8. 07( 1H, dd, Jmy 5438(185d)J=86.9He). A, asdvﬁeﬂsmw 0<1H 80,5=7.8, 15159, 8.07(1H,3
| RCCHC [err]): 3380, 3254, 2952, 2880, 2212, 1707, 1606, 1531, 1493, 1409, 1344, 1166.
15 [[@rrﬁﬁelﬁﬁz)ZS 4[err] (CHCI[err] c= 1.00,25[err] 0.

No. 1a-5 1 errl .30

0.95-1. 98( 14H, W@%&e ﬁﬁkﬁ%@%#§%’?2é%7°§ WAL LA 1458648, 134, 1464/
6(2H, br), 4. 70( 1H, d, J=6. 9Hz) , 5. 20-5. 29( 2H, n), 7. 15( 1H, dd, J=7. 8, 1. 8Hz), 7. 23
(1H, d, J=1. 8Hz)™®: 36- 7. 39(3H ), 7. 46( 1H, d, J=7. 8Hz) , 7. 53- 7. 56( 2H, ) .

I R( CHCI [err]): ﬁf} 43386, (éﬁf@b,%ﬁ%ﬁggﬁﬂ?ZS 1611, 1559, 1497, 1422, 1317, 1162/

N

10 No.la—57
CDCl; 300MHz
0.99-1.97(14H,m),2.23-2.30(3H,m),3.01(1H,m),3.67(3H,s),5.17-5.26(3H,m), 7.
36-7.38(3H,m),7.50-7.56(3H,m),7.60(1H,m),7.83(1H,m),8.05(1H,m).
IR(CHCls):3376,3020,2946,2870,1727,1598,1491,1437,1412,1330,1245,116
15  3/cm.
[a]p=-12.7° (CHCl;,c=1.00,24°C).

. No.1a—5 8

CDCl; 300MHz
Y, 20  0.97-1.98(14H,m),2.20(1H,m),2.33(2H,t,J=6.9Hz),3.02(1H,m),5.19-5.28(3H,

m),7.36-7.38(3H,m), 7.47-7.55(3H,m), 7.69(1H,m),7.83(1H,m),8.04(1H,m).

' IR(CHCI,):3376,3260,3022,3002,2948,2868,2220,1708,1598,1490,1455,1412,
1327,1162/cm. |
[a]p=-8.6° (CHCls,c=1.01,24°C).

25

No.l1a—59
CDCl, 300MHz
0.95-1.99(24H,m),2.20(1H,m),2.28(2H, t,J=7.8Hz),2.53(1H,s),2.96(1H,m),3.6
9(3H,s),4.99(1H,d,J=6.6Hz),5.18-5.20(2H,m),7.53(2H, d,J=8.4Hz),7.82(2H, d,



cm 25 No. la-5 2 . CDCl [err] 300MHz

0. 96-2. 04(16H,n), 2. 20(1H, M, 2. 36(2H, t, J=6. 9Hz), 2. 99(1H, M, 5. 17(1H, d, J=6.
3Hz),5.28-5.31(2H, M, 7. 18(1H, dd, J=9.6,1.8Hz),7.25(1H m,7.36-7.39(3H m,
7.46(1H, d, J=7.8Hz), 7.52-7.56(2H m .

| RCCHO [err]): 3482, 3378, 3260, 3022, 2948, 286811708, 161

2,1495, 1422, 1317/ cm [[err]][err]=+I5.0[err]
(CHCI[err],czlJ__%) géierr]C). 5 No.la-5 3 CDCl [err] 300MHz.
1.01-2. 05(15Hm % "(2H,t,J=7.2Hz), 3. 10(1H, M, 3.67(3H,s),5.02(1H,br),5.2

| %5- 33(5?(*29 rr)7 TRCHEL,5 8354,3378)3002389 36,386 311725, 59451 490,137 3898t #32571 56 1-

| RCCHO [err]) :@¢¥ém2, 3270, 3018, 3004, 2946, 2868, 2202, 1726, 1486, 1433, 1336, 115
4/ cm [[err]][err]=+0.6[err] (CHC[err],c=1.11,25[err]C),
[[err]][err] +Hblp® 8 EHICHLc=d-00,24,05[err] ). 15 No.la-5 4

CDCl [err] 300MHz ' .
0.99-2. 11( B4H, ), 2. 27(1H, m), 2. 37(2H, t, J=7. 5Hz) , 3. 13(1H, n), 5. 16( 1H, d, J=6.
6Hz), 5. 31-5. 35(2H, m), .7.18(1H, d, J=3.6Hz), 7.37-7.39(3H m, 7. 50( 1H, d, J=3. 6
Hz), 7. 52- 7. 55(B kg — 629 :

IR(CHC [err]) '86%15 %%%ﬁ%46 2948, 2868, 2202, 1708, 1486, 1429, 1335, 1153/cm

0.96-2.05(24H,m),2.22(1H,m),2.33(2H, m),2.88(1H,m),5.22-5.26(2H,m),5.30(

1H,d,d=5.7Hz),7.50(2H, d,J=8.7Hz),7.80(2H, d,J=8.7Hz). |
, 10 TR(CHCI,):3376,3260,3022,2936,2852,1710,1592,1491,1452,1395,1325,1159/

cm.

[o]o=-8.9° (CHCl,,c=1.06,24°C),

mp.88-91C

15 No.la—61
CDCl; 300MHz
0.95-2.24(23H,m),2.29(2H,m),2.99(1H,m),3.69(3H,s),4.76 (1H,d,J=6.3Hz),5.2
1-5.24(2H,m),6.28(1H,m),7.50-7.53(2H,m),7.77-7.80(2H,m).
I.R(CHCI,,):3374,3270,3018,2942,2868,2196,1726,1589,1490,1435,1324,1158/

o/ 20 cm. _
[a]p=+7.7° (CHCl;,c=1.02,24°C), mp.93-95°C

No.la—6 2
CDCl; 300MHz
25 0.96-2.45(23H,m),2.36(2H,d,J=6.9Hz),2.99(1H,m),5.24(1H, d,J=6.3Hz),5.24-
5.32(2H,m),6.28(1H,m),7.50-7._53(2H,m),7.78-7.81(2H,m). IR(CHCl,;):3468,3
374,3260,3020,2942,2868,2196,1598,1490,1455,1398,1322,1157/cm.
[a]p=+19.4° (CHCl,,c=1.08,24C).



[[err]][err]=+17.8[err] (CHO[err],c=1.00,24[err]C). np.95-96[err]C

No. la-5 5 CDCl [err] 300MHz 25

0.95-1.92(14H m, 2. 15(1H, m, 2. 24(2H,t, J=7.5Hz), 3. 00(1H, m, 3. 66(3H,s), 5.1
0-5.30(3H, M, 7.40-7.60(7H, m,7.70(1H d, J=7.8Hz),8.08(1H,d, J=8. 1Hz). IR
(CHO [err]): 3356, 3020, 2948, 2868, 2210, 1727, 1480, 1458, 1437, 1341, 1165/ cm
[[err]] [err]—-58 4[err] (CHO[err],c= 1.00,26[err]C). np.84-85[err]C
116 3\' 3CDCI [err] 300MHz 0. 95-

1.95. (14H, rr) ‘l’(}(a_LH 9) 2.27(2H,t,J=6.9Hz), 3. 00( 1H, rr) 5.17-5. 21( 2H,

m,5.38(1H  digBHBoohAY 7- 60(7H M, 7. 70(1H, dd,J=7.8, 1.5Hz),8.07(1HJ 5
=6. 6, 1. 5Hz) .

| R(GHDl er i 1) :#864. 99}2151295)22 ABTFHARY,R. ZOW, 6,597 2519 12. 48 GH L AT=6, 9H4), 2 DUGH/
' [err]][err 43. 1[err] (CHO [err],c=1.00, 25[err] C). 10

'No la-5 7 H,m))8 6 HBH), s)3006KH,d,J=6. 9Hz)521 5. 24(2H m),7.49( H,d,J=8.7Hz),7.

0. 99-1.97(14H, rr) 2.23-2.30(3H,m, 3.01 (1H m, 3. 67(3H s),5.17-5.26(3H,m, 7.

36- 7. 38(3H5M , WQ(B@I =868, m) , 7. 60(1H, M), 7. 83(1H m, 8. 05(1H ) .

AR E?r D) R oR Sd TS e S5 Ly MR T ol
’8|09|7a-1 98( 14H, WD’S‘P%E 1@@?"%@@@3 ~6. 9Hz) , 3. 02( 1H, r‘r) 5. 19- 5. 28( 3H,

| ~ No.la—64
'\, 10 CDCl; 300MHz
0.93-1.97(26H,m),2.85(2H, t,J=7.2Hz),2.43(2H,t,J=7.2Hz),3.00(1H,m),5.08(1
H,d,J=6.6Hz),5.26-5.27(2H, m),7.49(2H, d,J=8.7Hz),7.78(2H,d,J=8.7Hz).
IR(CHCI):3260,3020,2948,2864,2222,1708,1592,1489,1456,1397,1324,1156/

cm.

16 [a]p=+14.4° (CHCl;,c=1.00,25°C) mp.70-71°C.

No.1a—6 5

CDCl, 300MHz

0.95-1.98(14H,m),2.18(1H,m),2.30(2H, t,J=7.2Hz),3.00(1H,m),3.67(3H, 5),4.8
\_ 20 8(1H,d,J=6.9Hz),5.22-5.25(2H,m),5.54(1H,br),6.82-6.85(2H,m), 7.42-7.45(2H,

m),7.59-7.62(2H,m),7.82-7.85(2H,m).

IR(CHCI,):3576,3374,3018,2946,2868,2208,1725,1607,1587,1514,1435,1325,

1270,1162,1133/cm. |

[a)p=+9.1° (CHCl,,c=1.03,24°C), mp.111-112°C

25

No.1a—6 6

CDCl, 300MHz |

0.97-2.03(14H,m),2.15(1H,m),2.35(2H, t,J=7.5Hz),3.00(1H,m),5.17(1H, d,J=6.

6Hz),5.26-5.30(2H, m),6.82-6.85(2H,m),7.42-7.45(2H,m), 7.59-7.62(2H,m), 7.8



nm,7.36-7.38(3Hn),7.47-7.55(3H, m, 7. 69(1H m, 7. 83(1H m, 8. 04(1H m .

| RCCHC [err]): 3376, 3260, 3022, 3002, 2948, 2868, 2220, 1708, 1598, 1490, 1455, 1412,
1327,1162/ cm ' [[err]][err]=-8 6[err] (CHC[err],c=1.01,24[err]C). 25
No.la- 5 9 CDCl [err] 300MHz 0. 95-

1.99(24H, m, 2. 20( 1H, n) 2. 28(2Ht J=7.8Hz), 2183(1H, s) 2. 96( 1H, n') 3.6

9(3H, s), 4. 99(1H d, J=6. 6Hz), 5. 18- 5. 20(2H m,7.53(2H, d, J=8. 4Hz), 7. 82( 2H, d,
117

. I R(CHC18) : 358 ??7%2%58 2936, 2852, 1725, 1591, 1490, 1437, 1393, 1325, 116

- 0/cm - [[ﬁ{(@ﬂ@g?.aheoﬁzsahezsﬂo,2M1Desnbmmslmaﬂ 48080325, £270,1162,
No.la- 6 O CDAOerr]’ 300MHz

0. 96- 2. 05( 24H, M8Fem2( 1H, M, 2. 33(2H, M, 2. 88(1H,n), 5. 22-5. 26(2H, n), 5. 30(
1H, d, J=5. 7THz), 7. 50(2H, d, J=8. 7Hz) , 7. 80( 2H, d, J=8. 7Hz 10

| R(CHO [ err]) : [8358-2326D (GBI, 253002 88 17 TopaBd2162°61 1452, 1395, 1325, 1159/
cm [[err]][err]=-8.9[err] (CHO [err], c=1. 06, 24[err]C)

np. 88-91[em]C 15 No.la-61 CDCI[err] 300MVHz

0. 95-2. 24(23Hﬁ) 12 29%2)7—1 nm, 2.99(1H ), 3. 69(3H, s), 4. 76(1H d, J=6.3Hz),5.2

CDCl, 300MHz.
' 0.95-1.98(14H,m),2.20(1H,m),2.29(2H, t,J=7.2Hz),3.01(1H,m),3.67(3H, 5),4.8
2(1H,d,J=6.6Hz),5.19-5.27(2H,m),7.05-7.10(2H,m), 7.51-7.56(2H,m),7.61-7.6
Ny 10  4(2H,m),7.84-7.87(2H,m).
IR(CHCl,):3374,3280,3020,2946,2868,2214,1727,1589,1509,1435,1327,1233,
1161,1134/cm. '
[a]p=+6.7° (CHCl,,c=1.01,24°C), mp.84-85°C

15 No.la—68
CDCl, 300MHz
0.96-2.01(14H,m),2.15(1H, m),2.34(2H, t,J=6.9Hz),3.02(1H,m),5.23-5.27(3H,
m),7.04-7.102H, m),7.51-7.56(2H,m),7.61-7.64(2H,m),7.85-7,88(2H, m).
IR(CHCI,):3374,3258,3020,2948,2868,2214, 1708, 1589,1509,1455,1398,1322,
— 20- 1156/cm.
[al,=+22.6° (CHCly,c=1.02,24°C), mp.135-136°C

No.1a—6 9
- CDCl; 300MHz
25 0.95-1.98(14H,m),2.19(1H,m),2.29(2H,t,J=7.2Hz),2.39(3H,s),3.01(1H,m),3.6
9(3H,s),4.80(1H,d,J=6.6Hz),5.20-5.29(2H,m),7.18(2H,d,J=8.1Hz),7.44(2H,d,
J=8.1Hz),7.62(2H,d,J=8.4Hz),7.84(2H,d,J=8.4Hz).
IR(CHCI,):3374,3022,2946,2868,2210,1727,1589,1511,1436,1323,1161,1133/

cm.



1-5.24(2H,m,6.28(1H m, 7.50-7.53(2H, M, 7. 77-7. 80(2H, M) .

| RCCHO [err]): 3374, 3270, 3018, 2942, 2868, 2196, 1726, 1589, 1490, 1435, 1324, 1158/
20 cm [[err]][err]=+7.7 (_CHCI[err] c=1.02,24C), np.93-95[err]C
No.la- 6 2 CDCl [err] 300MHz 25

0.96-2.45(23H,m), 2. 36(2H,.d, J=6. 9Hz) , 2. 99( 180G , 5. 24( 1H, d, J=6. 3Hz), 5. 24-

- 5.32(2H, M, 6.28(1H, M, 7.50-7.53(2H, M, 7.78-7.81(2H, M. IR(CHC [err]): 3468,

374, 3260, 3020 9 1455, 1398, 1322, 1157/
[[err]][err] L@Q%E’???C%@ﬁ%arﬁbgg@)l 03, 24[err] 0. - .

118 6-118°c CDC[err] 300M-Hz

0.93-1. 95(25H 2 16(1H, m, 2.29(2H,t,J=7.2Hz), 2. 43(2H,t, J=6.9Hz), 2. 94( 1

H m, 3.69(3H, s) 4.95(1H, d,J=6.9Hz),5.2 1 -5.24(2H, m, 7.49(2H,

- d,J=8.7Hz), 7. 5 79(2H,J=8.7Hz). '

| RCCHCI [ err] ) N@3Y&,3008 2946, 2866, 2222, 1727, 1592, 1456, 1435, 1325, 1158/ cm

[[er]][err] =+3. 7{errM(HCHCI[err] clOO 25[err]C) No.la-6 4 10
[err] QBOOQQC

R s i
cm 15 (1 errffég??%ﬁ&%@?f?%é%?é‘rZ’%&?%&@[érrf%%%?%@%fi
4Hz),7.85(2H,d,J=8.4Hz).
IR(CHCIS):3380,3260,3020,2948,2868,2210,1708,1590,1511,1396,1324,1160,
R, 10 1133/cm. '
[a]p=+24.6° (CHCl;,c=1.00,24°C).

No.la— 71
CDCl; 300MHz

15 0.95-1.96(14H,m),2.19(1H,m),2.29(2H,t,J=7.2Hz),3.00(1H,m),3.20(1H,s),3.6
5(8H,s),4.81(1H,d, J=6.6Hz),5.20-5.27(2H,m),7.46-7.54(4H,m),7.62-'7.65(2H,
m),7. 85 7.88(2H,m).
IR(CHCI;):8874,3290,3018,3002,2946, 2868,2212,2110,1726, 1591 1507,1435,
1401,1324,1161/cm. _

— 20 [o]p=+9.6° (CHCl;c=1.01,24°C), mp.136-138°C,

No.1a—17 2

CDCl; 300MHz -

0.96-2.01(14H,m),2.14(1H,m),2.85(2H, t,J=7.2Hz),3.05(1H,m),3.20(1H,s),5.1
25  6(1H,d,J=7.2Hz),5.26-5.29(2H,m),7.45-7.53(4H,m),7.63(2H, d,J=8.4Hz),7.87(

2H,d,J=8.4Hz).

IR(CHCI,):3462,3374,3290,3024,2948,2868,2212,2110,1708,1591,1508,1455,

1401,1321,1274,1160,1132/cm.

[o]p=+24.3° (CHCl,,c=1.03,24°C), mp.96-99°C

3



No.la- 6 5 CDCl [err] 300MHz 0.95-1.98(14H, m, 2.

18( 1H, rr),2. 30(2H,t,J=7. 2Hz), 3. 00(1H m,3.67(3H,s),4.8 20

3(1H,d, J=6.9Hz), 5. 22-5. 25(2H, m, 5. 54( 1H, br) , 6. 82 6. 85( 2H, n) 7.42-7.45(2H,
m,7.59-7.62(2H, m, 7. 82-7. 85(2H, m

|R(CHO [err]): 3576, 3374, 3018, 2946, 2868, 220821 1725, 1607, 1587, 1514, 1435, 1325,

1270, 1162, 1133/ cm [[err]][err]=+9.1[err]
(CHCI[err],c:1.03,24[err]C), np. 111-112[err]C 25 No. la-6 6
CDCl [err] 300MHz 0.97-2.03(14H m, 2.

15(1H,n’),2.35((§§< ta.]_—cg 35Hz) 3. 00( 1H, m) 5. 17(1H, d, J=6.

6Hz), 5. 26-5. 3 h 6.85(2H, m), 7. 42-7. 45(2H, M), 7. 59- 7. 62(2H, ) , 7. 8
119 2-7. @D@n rabOMH

| RGCCHC [err]): 3260, 2948, 2870, 2208, 1709, 1607, 1587, 1514, 1396, 1325, 1270, 1162,
1133/cm - 0.9641. 9B (1, Jm); 219.(1}[1,@)@? 2062462[@[@) 3-01(1 Hom2.8[6F(BHoy), 4.80(1
161-162[err] C No. | a- 6 &@J&

0. 95- 1. 98( B4H,Hyd, Q—Qm@zy,ﬁwﬁoi %’é@iﬂmm: 2 wh%ﬁ(&%m}?aﬁ%&@m}&?ﬁ(@-
2(1H, d, J=6. 6Hz) , 5. 19- 5. 27(2H m,7.05-7.10(2H m, 7.51- 7. 56(2H, m), 7. 61- 7. 6
10 4(2H n, 7.8% 7.87(2H, m

AR T T L Tt

np. 84- 85[err](‘1161,cm

[alp=+7.8° (CHCl;,c=1.02,24°C), mp.102-104°C

No.1a—7 4

CDCl; 300MHz

0.95-2.05(14H,m),2.15(1H,m),2.32-2.37(5H,m),3.02(1H,m),5.14(1H,d,J=6.6

Hz),5.26-5.30(2H,m),7.10-7.13(2H,m),7.54-7.57(2H,m), 7.62-7.64(2H,m), 7.84
15 -7.87(2H,m). |

IR(CHCI,):3482,3250,3022,2946,2868,2214,1716,1709,1589,1507,1454,1396,

1368,1322,1195,1161/cm.

[a]p=+15.0° (CHCl,;,c=1.00,24°C), mp.129-131°C

\—/ 20 No.la—175
CDCIS 300MHz |
0.95-1.99(14H,m),2.20(1H,m),2.30(2H,t,J=7.2Hz),3.02(1H,m),3.67(3H,s),3.9
4(3H,s),4.79(1H,d,J=6.6Hz),5.19-5.29(2H,m),7.60-7.63(2H,m),7'.65-7.67(2H,
m),7.86-7.89(2H,m),8.04-8.06(2H,m). |
25 IR(CHCls):3378,3018,2946,2880,1720,1664,1435,1307,1276,1161,1106 /em.
[a]p=+7.8° (CHCl;,c=1.01,25°C), mp.132-133°C

No.1a—T7 6
CDCl1,+CD;OD 300MH:z



15 No.la-6 8 CDCl [err] 300MHz

0.96-2. 01(14H, m), 2. 15(1H, ), 2. 34( 2H, t, J=6. 9Hz) , 3. 02(1H, ), 5. 23- 5. 27( 3H,
m, 7.04-7.10(2H 1), 7.51-7.56(2H 1), 7.61-7.64(2H ), 7.85-7,88(2H, n.

| R(CHC [err]): 3374, 3258, 3020, 2948, 2868, 2214, 1708, 1589, 1509, 1455, 1398, 1322,
20 1156/cm [[err]][err] +22 6[err]1?2:HCI[err] c=1.02, 24[err] 0),

nmp. 135-136[err] C No. la- CDO [err] 300|\/Hz 25

o AR N

J=8. |Hz) %%)22‘ 23 (4Hzh), 7. 650268 @ H 5, 7:86)7.89(2H, m), 8.05-8.07(2H, m).
| R(CHO [err]) 374, 3022, 2946, 2868, 22 10, 1727, 1589, 1511,'1436, 1323, 1161, 1133/

cm IR(CHCl,):3402,3299,2955,2876, 2665 2549,1455, 1422,(1313 1281 1164 /cm.
[[err]] D=+9. 2[err] (CHCI[err] c=1.02,24[err] 0. np. 116-118C

No.la-7 0 5 [aRE+Réry” (GHQQHac—l 03,28°C), mp.227-229(dec.)

1.15-2.00(14H, m,2.13(1H m, 2. 33-2.38(5H, M, 3.04(1H nm,5. 14(1Hd, J=6.6
Hz), 5. 25- 55630( 2H, n) 7.17(2H,d, J=7.8Hz), 7. 44(2H, d, J= 7 8Hz), 7.62(2H, d, J=8.
4Hz) , 7. 85( 2H, ck\% I—%

IR(CHC [err]) é@'?; 07 3020, 2948, 2868, 2210, 1708, 1590, 1511, 1396, 1324, 1160,
10 1133/cm CDCl, [ab%MI]IL[err] =+24.6 (CHC [err], c=1.00, 24C).

0.96-1.99(14H,m),2.20(1H,m),2.30(2H, t,J=7.2Hz),3.02(1H,m),3.68(3H,5),4.8
8(1H,d,J=6.3Hz),5.19-5.29(2H,m), 7.67-7.72(4H,m), 7.89-7.91(2H,m),8.24-8.2
_ 10 7@Hm). |
| IR(CHC],):3376,3276,3020,2946,2870,2214,1726,1594,1519,1455,1435,138
9,1344,1161/cm. |
[a]y=+7.7° (CHCl;,c=1.02), mp.87-89°C

15 No.la—178
CDCl, 300MHz
0.98-2.00(14H,m),2.18(1H,m),2.34(2H,t,J=7.2Hz),3.02(1H,m),5.24-5.28(2H,
m),5.82(1H, d,J=5.7Hz),7.67-7.72(4H,m),7.89-7.92(2H,m),8.23-8.26(2H,m).
IR(CHCI,):3374,3260,2948,2214,1708,1595,1344,1160/cm.
\— 20  [a]y=+23.8° (CHCl,c=1.00), mp.102-103°C.

No.1la—7 9

CDCl, 300MHz

0.93-2.02(14H,m),2.13(1H,m),2.36(2H, t,J=7.1Hz),3.05(1H,m),3.84(3H, 8),5.1
25 = 8(1H,br),5.27-5.31(2H,m),6.88-6.91(2H,m),7.48-7.50(2H, m),7.60-7.63(2H, m),

7.83-7.85(2H, m).

IR(CHCL,):3380,3252,3020,2950,2868,2208, 1708,1589,1511, 1457, 1396,1321,

1286,1160/cm. | o

[a]p=+26.7° (CHCl,,c=1.00). mp.75-77°C



No. la-7 1 CDCl[err] 300MHz 15

0.95-1.96(14H, M, 2.19(1H m, 2. 29(2Ht J=7.2Hz),3.00(1H, m, 3. 20( 1H, s), 3. 6
5(3H,s),4.81(1H,d, J=6. 6H2),5.20-5.27(2H, m, 7. 46-7.54(4H, m, 7. 62- 7. 65( 2H,
m, 7.85-7.88(2H, rr) :

| RCCHO [err]): 3374, 3290, 3018, 3002, 2946, 28682%212, 2110, 1726, 1591, 1507, 1435,
1401, 1324,1161/cm 20 [[err]][err]=+9.6[err] (CHC [err],c=1.01, 24[err] O,
np. 136-138[ err] C, No.la-7 2 CDCl [err] 300MHz

0.96-2.01(14H, m,2.14(1H, m, 2. 35(2H,t, J=7. 2Hz), 3. 05(1H, M, 3. 20(1H,s),5. 1

- 25

© 6(1H, d, J=7. 2H2131051826_§ %9(2H m,7.45-7.53(4H, m), 7.63(2H, d, J=8. 4Hz) , 7. 87(

' 2H, d, J=8.4Hz)e¢DCl, 300MHz
|R(CHO [err]): 3462° 3374, 3290, 3024, 2948, 2868, 2212, 2110, 1708, 1591, 1508, 1455,

1401, 1321, 12749, 9661)9901313-1 a2, 21(1H mj, ﬁﬁﬂ](ﬂletr, =]='£8Hn);3 02(1H m),3. 68(3H s) 4.8
(CHC [err],c=1.03,24[err] O, np.96-99[ eMﬂi]z5

121 5N\o. m(le7d;iI—6 GHZB@qq 8/28(2Hon 1-7.77(6H,m),7.87-7.90(2H,m),8.13(1H,
0.95-1.98(14H, m,2.19(1H, m, 2.27-2.32(5H m,3.01 (1H M, 3.67(3H, s),4.80(1
5 Hd, J=6.6Hz)M%. 20-5.27(2H, m,7.12(2H, m, 7.56(2H, m, 7. 63(2H, m, 7. 84( 2H,

ImR'( oHal [ er r]) - REFHCLY$374.82 795301 8,246,286, 221 6,1 126, 16T, 18671527, 1405, 1436,

rlréGi{)gmlm[er }@Geiéu[l%ﬁ]ntiléﬁe”](CHO [err],c=1.02,24[err] O,

[oly=+7.4° (CHCI,,¢=1.00,22C), mp.68- 70°C

Y 10
No.1a—81
CDCl, 300MHz |
0.97-2.01(14H,m),2.16(1H,m), 2.34(2H.1,J=7.2Hz),3.01(1H,m),5.22-5.28(3H,
m),7.51(1H,m),7.65(1H,1'n)7.70-7.76(3H,m),7.88-7.91(2H,m),8.12(1H,dd,J=6.

15 9Hz,1.5Hz). '

IR(CHCL,):3480,3382,3262,3026,2952,2872,2218,1708,1607, 1567, 1526, 1396,
1343,1225,1160/cm.
[a)p=+22.0° (CHCl,,c=1.00), mp.92-94°C

N, 20 No.la—82
| CDCl, 300MHz |

0.95-1.98(14H,m),2.20(1H,m),2.29(2H, t,J=7.2Hz),3.01(1H,m),3.67(3H,s),4.3
0(2H.br),4.79(1H, d,J=6.9Hz),5.20-5.29(2H,m),6.71-6.76(2H,m), 7.18(1H,m), 7.
37(1H,dd,J=7.8,1.2Hz),7.61-7.65(2H, m), 7.83-7.87(2H, m).

25 IR(CHCI,):3376,3020,2946,2868,2202,1725,1613,1589,1484,1454,1315,1253,
1161/cm. '
[a]p=+8.9° (CHCl,,c=1.00,22°C). mp.68-70°C

No.1a—-8 3



10 No.la-7 4 CDCl [err] 300MHZ : '
0.95-2.05(14H, m), 2. 15(1H, m), 2. 32-2. 37(5H, M, 3. 02(1H, ), 5. 14(1H, d, J=6.6
Hz),5.26-5.30(2H ), 7. 10-7. 13(2H,n), 7. 54-7.57(2H, n), 7. 62- 7. 64(2H") , 7. 84 15
-7.87(2H M.

| R(CHO [err]): 3482, 3250, 3022, 2946, 2868, 221424716, 1709, 1589, 1507, 1454, 1396,
1368, 1322, 1195, 1161/ cm '

[NE)-erlg]_]7D;+15. (&{ﬁé{] sﬁgﬁ#ze%]owﬁ;l 00, 24[err]C), np.129-131[err]C 20

0. 95- 1. 99( 14H . 2 ha = 8.2 B 9)118..O7E 2.
4(3H, s), 4.( 79( ?Qﬁj@%ﬁi@f13@%%?&@%&%%&)}3?@6@? . 56172? ngIQ ’
m, 7. 86-7. 89( 2y, &13781 A4, §=85412%), 645 (2Hbr),6.71-6.76(2H,m),7.19(1H,dd,J=7.8,6.6Hz

| RGCCHO [err]): 3378, 3018,2946, 2880, 1720, 1604, 1435, 1307, 1276, 1161, 1106 /cm
[[err]]D=+7. 3)ar8TQHCHK), 7 62(2Hod; I=8 U 12%), .85(ZH, d,dp84IP=)133[ err] C

No. la-7 6 CDCl [err]+CD[err] OD 300MHz

122 5 IR(CHCl,;):3478,3378,3260,3022,2950,2868,2204,1708,1613,1589,1484,1454,
1. 04-2.05(14H m), 2. 19( 1H n) ,2.32(2H,t,J=6.9Hz), 2.93(1H m, 5. 27-5. 31( 2H,.
m, 7.60-7.63( 2&9&)1,371.665160 68Y-2H, m) , 7. 86- 7. 89( 2H, n) , 8. 05- 8. 07(2H, m) .

IR(CHC [err]) : 3402, 3299, 2876,.2665, 2549, 1455, 1422, 1313, 1281, 1164 /cm
[[err]][err] :Iglp?f[]gff] &%ﬁ@ér‘ﬁ@iﬁ:zl. 03,23[err]C), np.227-229(dec.) 5
No. la-7 7 CDCl [err] 300MHz

- No.1l1a—8 4
W 10 CDCl, 300MHz
1.00-2.08(14H,m),2.21(1H,m),2.37(2H,t,J=6.9Hz),3.06(1H,m),3.86(3H,s),5.2
9.5.33(2H,m),5.45(1H,d,J=6.6Hz),6.91-6.94(2H,m), 7.56-7.59(2H,m), 7.81(1H,
d.t,J=8.1Hz),8.04(1H,d.d,J=8.1&1.8Hz),8.57(1H,d,J=2.1Hz).
IR(CHC],):3492,3254,3028,2954,2202,1708,1597,1512,1844,1291,1250/cm.
15 [a]p=+27.4° (CHCIl,;,c=0.53,23°C).

No.1a—8 5
CDCl; 300MHz
0.96-2.05(14H,m),2.20(1H,m),2.35(2H,t,J=6.9Hz),2.99(1H,m),3.84(3H,s),5.2
\— 20 2-5.31(3H,m),6.89(2H,d,J=8.7Hz),7.19(1H,brs),7.29(1H,brs),7.45-7.50(3H,m
-
IR(CHCl,):3478,3378,3020,2950,2868,2202,1708,1606,1511,1421,1311,128
7,1248,1155/cm. '
[alp=+17.1° (CHCl;c=1.00,23°C).
25 |
No.1a—8 6
CDCl; 300MHz
1.03-2.05(14H,m),2.21(1H,m),2.37(2H,t,J=6.9Hz),3.04(1H,m),5.29-5.33(2H,
m),5.57(1H,d,J=6.3Hz),6.84-6.87(2H,m),7.50-7.53(2H,m),7.79(1H,d,J=8.1Hz



0.96-1.99(14H,m, 2. 20(1H, ) ; 2. 30(2H,t, J=7. 2Hz), 3. 02(1H, m), 3. 68(3H,s), 4.8
8(1H,d, J=6.3Hz),5.19-5.29(2H, M, 7.67-7. 72(4H, M, 7.89-7.91(2H, m, 8.24-8. 2

10 7(2H, m.

| RCCHCl [err]): 3376, 3276, 3020, 2946, 2870, 2214, 1726, 1594, 1519, 1455, 1435, 138

9, 1344, 1161/ cm [[err] ]Jlerr]=+7.7[el2% (CHC [err],c=1.02), np.87-89C
15 No.la-7 8 - CDCl[err] 300MHz

5 LA ol TR %75,
'[[Rg ﬂ*ﬂ %g”}) gﬁéﬁq?@%g% ,fs%iz%%o ﬁﬁzé@%gbﬁ%@}r 44?@271 21@661\}0143/% .

CDd [err] 300 b3t 21,27 ACHCI c=0.26,22°C).
0. 93- 2. 02( 14H, 13(1 7736(2H t, J=7.1 Hz), 3.05(1H, m), 3. 84(3H,s), 5. 1

25

8(1H, br),5.27-5.31(2H m, 6. 88-6.91(2H, m), 7. 48-7. 50(2H, M), 7. 60- 7. 63( 2H, m) ,
7.83-7.85(BH, tyo.la— 8 7

| R(CCHO [err]): 3380, 3252, 3020, 2950, 2868, 2208, 1708, 1589, 1511, 1457, 1396, 1321,
1286, 1160/cm CDsOD BPOMHLD=+26. 7[err] (CHO [err], C=1.00). np.75-77[err]C
123

0. 96- 1. 99( 14H, H’422 Qgilﬂﬂﬂ) %éié i2%@%7‘7@4&8&4‘?%{%@8@?{55'52?9?%'

m),6.77-6.80(2H,m),7.05(1H,d.d,J=2.1and8.1Hz),7.22(1H, d,J=2.1Hz),7.38-7.
42(3H,m).
\_/ 10 IR(CHCI,):3877,2952,2878,2204,1705,1607,1515,1425,1312,1267,1222,115

3/em.

[alp=-15.6° (CH;OH,c=1.02,22°C).

No.1a—8 8
15 CDCl, 300MHz
0.90-1.96(14H,m),2.22-2.31(3H,m),2.95(1H,m),3.65(3H,5),4.87(1H,d,J=6.6H
2),5.13-5.28(2H, m), 7.46-7.62(3H, m), 7.82-7.89(4H,m),7.90-7.96(2H,m),8.42(1
H,brs). ' |
IR(CHCI,):3376,3016,2946,2868,1720,1677,1592,1514,1498,1429,1376,1314,
\— 20 1241,1156,1094 /cm.
' [alp= -10.7° (CHCls,c=1.04,22. 0°C)  mp.134-136°C

No.1a—8 9
CDCl;+CD;OD  300MHz

l25 0.96-2.08(14H,m),2.23(1H,m),2.28(2H,t,J=7.2Hz),2.89(1H,m),5.20-5.32(2H,
m),7.46-7.62(3H,m),7.82-7.97(6H,m).
IR(KBr):3272,3007,2952,2874,'1708,1660,1592,1527,1498,1433,1400,1317,1
260,1152,1094 /cm.
[alp= -24.4° (CH;0H,c=1.02,25.0°C).



5 O(lH d,J=6.6Hz),5.19-5.28(2H ), 7.51-7. 77(5H,n), 7. 87-7. 90( 2H, ) , 8. 13( 1H,

m .

| RCCHC [err]): 3374, 3270, 3018, 2946, 2868, 2216, 1726, 1607, 1567, 1527, 1495, 1456,
1436, 1344, 1296, 1161/ cm [[err]][err]=+7.4[err]

(CHCl [err],c=1.00,22[err]C), np.68-70[err] 26 10 No. 1la-8 1

CDCl [err] 300MHz

0.97-2.01( 14H, n) ,2.16(1H, M, 2. 34(2H,t, J=7. 2Hz) , 3. 01(1H, n) ,5.22-5.28(3H,
m,7.51(1H,m, 7.65(1H m 7. 70-7. 76(3H, m), 7. 88-7. 91(2H, m , 8. 12( 1H, dd, J=6. 15
9Hz, 1. 5Hz)

| R( CHC [err]) %4&3 33982 3262, 3026, 2952, 2872, 2218, 1708, 1607, 1567, 1526, 1396,
1343, 1225, 116@ M 300MH£[err]][err] =+22. O[err] (cHA [err] c=1. 00),

mp. 92-94[ err] C % a-8 2 CDC [err] 300MHz

0. 95-1. 98( 14H0189-4. m@((lztﬂ m)) 223R.38{3H,in)72.92¢) Hanh 8 (643 H) $)34.85( B, &9=4.331

O(2H, br), 4. 79(1H, d, J=6. 9Hz), 5. 20- 5. 29( 2H, 71-6.76( 2H
3(7(1H &é JB7. gz),ﬁ M)zatzmm)z 581 5-00¢4 np)g,smiogsy@g@%m)( 8;_%,1”?5 40(%1§I(m§|8n:}7(1

IR(CHO [err]): 13376, 3020, 2946, 2868, 2202, 1725, 1613, 1589, 1484, 1454, 1315, 1253,

1161/ cm [SP'err]][err] =+8. 9[ err] (CHCI[err] c=1.00, 22[err] O).
np. 68-70[ err] .
124 cDdl [? pfl%b%&i%ﬂlg,ﬁ%,zsss,1718,1685,1592,1527,1436,1397,1346,1318,

0.97- 1. 99( 14H,ypse) f/f 104 fefn. 33( 2H t, J=6. 9Hz) , 2. 99(1H, M) , 5. 20- 5. 28( 2H,

[alp= -16.1° (CHCl;,c=1.00,28.0°C).

No.l1a—9 1
- CDCl+CD;0D  300MHz
0.94-2.02(14H,m),2.18-2.36(3H,m),2.87(1H,m),5.15-5.30(2H,m),7.82-7.92(4
H,m),8.09-8.16(2H,m),8.30-8.37(2H,m).

15 IR(KBr):3284,3112,3006,2952,2874,1707,1593,1528,1498,1399,1348,1320,1
259,1153,1093 /cm.
[alo= -26.3° (CH;0H,c=1.01,22°C).

No.la—9 2
— 20 CDCl; 300MHz

0.93-1.95(14H,m),2.22-2.31(3H,m),2.98(1H,m),3.68(3H,s),5.07(1H,d,J=6.9H
2),5.10-5.24(2H, m), 7.18(1H,m), 7.35-7.43(2H, m),7.70(2H, d,J=7.8Hz), 7.88-8.
05(4H,m),8.50(1H,brs). |
IR(CHCI,):3382,3008,2952,1720,1675,1599,1525,1499,1438,1321,1253,1161,

256 1087 /cm. |
[alp= -16.6° (CHCls,c=1.03,24.0°C) mp.100-101°C

No.1a—9 3
CDCl;+CD;,OD 300MHz



m,5.37(1H,d, J=6. 9Hz), 6. 45(2H, br), 6. 71-6. 76(2H, M, 7. 19( 1H, dd, J=7. 8, 6. 6Hz
), 7.37(1H, M, 7.62(2H, d,J=8.4Hz),7.85(2H, d,J=8.4Hz). 5

| R(CCHO [err]): 3478, 3378, 3260, 3022, 2950, 2868, 2204, 1708, 1613, 1589, 1484, 1454,
1396, 1316, 1160/ cm [[err]][err] =+17. 1[err] (CHA [err],c=1.01).
~No.la-8 4 10 CDCI[err] 300MHz

© 1.00-2.08(14H,m, 2. 21(1H, m, 2. 37(2H,t, J= 69Hz) 3.06(1H m, 3.86(3H,s),5.2

28 SRS PRy B Bl o S SaTg 0t skt
ST P S M T 10 g

- Cdferr] 300“’%;1(1513 ):3347,3194,3011 2955, 2875 1706, 1650 1602,1544,1499, 1443 1325,
0. 96- 2. 05( 14H 5 (31 r% 35(2H, t, J=6. 9Hz) . 2. 99(1H, ), 3. 84(3H, s), 5. 2

20 1265,1165,1091 /em.
2-5.31(3H, ), 6. 89(2H, d, J=8. 7Hz), 7. 19(1H, brs), 7. 29( 1H, brs), 7. 45- 7. 50( 3H, m

| R(CCHO [ er 8] ) :[33%8, -39783, BOHMQORN&0] 00634.0°0)2, mp858368°0511, 1421, 1311, 128
7,1248, 1155/ cm [[err]][err]=+17.1[err] (CHO[err], C=

1.00, 23[err]C). 25 - No.1a-8 6 CDCl [err] 300NMHz

1. 03-2. 05( 14H, 2 21 1); m,2.37(2H,t, J=6. 9Hz), 3. 04(1H, M), 5. 29- 5. 33( 2H,
m,5.57(1Hd, J= 4-6.87(2H m, 7.50-7.53(2H m, 7. 79(1H d, J=8. 1Hz

125 CDSOD 300MHz | _
1.05-2.00(14H,m),2.14(1H,m),2.23(2H,t,J=7.2Hz),2.98(1H,m),3.80(3H,s),5.1
" 10 3-5.27(2H,m),6.88-6.98(2H,m), 7.54-7.64(2H,m),7.94-8.12(4H, m).
IR(KBr):3370,3006,2953,1708,1649,1604,1541,1512,1460,1441,1414,1328,1
302,1248,1162,1107,1090,1032/cm.
[alp= -19.1° (CH;OH,c=1.01,24°C).

15 No.la—95
CD, 0D  300MHz
1.04-2.02(14H,m),2.14(1H,m),2.23(2H,t,J=7.2Hz),2.93-8.02(7H,m),5.13-5.27
(2H,m),6.82-6.92(2H,m), 7.51-7.59(2H,m),7.95-8.02(2H,m),8.04-8.11(2H, m).
IR(KBr):3370,3006,2953,1708,1649,1604,1541,1512,1460,1441,1414,1328,1
— 20 802,1248,1162,1107,1090,1032/cm.
[a]p=-17.6° (CH,OH,c=1.01,24°C).

No.1la—9 6 .
CD,OD 300MHz
95  1.05-2.02(14H,m),2.14(1H,m),2.28(2H,t,J=7.2Hz),2.98(1H,m),5.18-5.27(2H,
m),6.75-6.84(2H,m), 7.43-7.52(2H, m),7.94-8.12(4H,m).
IR(KBr):3339,3197,2953,2875,1707, 1644,1606,1541,1514,1446,1325,1293,1
259,1240,1225,1161,1091/cm. a |
[alp= -18.7° (CH,0H,c=1.00,24°C). mp.198-196C



), 8.03(1H, d, d, J=1. 5and8. 1Hz), 8. 57( 1H, d, J=1. 5Hz) .
| RCCHC [ err]): 3250, 3024, 2950, 2868, 2200, 1707, 1515, 1344, 1271, 1166, 1143/ cm
[[err]][err]=+21.2[err] (CHC [err], C=0. 26, 22[err]C) 5 No.la-8 7
CD[err] OD 300MHz
1.04-2.00(14H m, 2. 18(1H m, 2. 26(2H,t, J=5. 12&) , 2. 93( 1H, m), 5. 19- 5. 24( 2H,

- m,6.77-6.80(2H,n), 7.05(1H, d.d,J=2. land8. |Hz),7.22(1H, d,J=2.
| Hz) , 7. 38- 7. 42(3H, m. 10
| R( CHC [err]) 3377, 2952, 2873, 2204, 1705, 1607, 1515, 1425, 1312, 1267, 1222, 115
3/cm

[I\%gb'—‘zD——g]?S 6[err] (CHerr]OH C=1.02, 22C). N01a88.

0.90-1.96(14H, m, 2:22-2.31
(3H, M, 2. 95( 14, MMEPHoYME) 4. 87(1H, d, J=6. 6H : '
2),5.13-5. 28( 2B, m), 7. 46- 7. 62(3H, 1), 7. 82- 7. 89(4H, ) , 7. 90- 7. 96( 2H, m) , 8. 42( 1
H, brs). 1.05- 2 08(15H,m),2.15(2H,t,J=7.5Hz),2.89(1H,m),5.18-5.28(2H,m),6.78-7.12
| RCCHC [err]): 3376, 3016, 2946, 2868, 1720, 1677, 1592, 1514, 1498, 1429, 1376, 1314,
20 1241, 1856 (3HOM)/Ic8(1H, d.d,JE chamidT. 8He), 7-911 6. 95 (3Hm) B H4 @ H d T4 Hz).8¢)
. 134-136[err]C No. la-8 9 CDC1[err]+CD[err]OD 300MHz 25
0. 96-2. 08( 14H,7H1H.93(1H, M), 2. 28(2H, t, J=7. 2Hz), 2. 89(1 H, M), 5. 20- 5. 32( 2H,

1766, 1660, 1504 n(bbrT:2488 5bA9Eh 11 546, iﬂf?@%ﬁﬁ#ﬁb@??13@71‘151'0

[[err]][err]= -24 4 (CHerr]OH c=1.02,25.0[err]C).

15 CDO [err]

[a]p=-20.7° (CH;OH,c=1.01,21°C).

No.1a—9 8

CDCl; 300MHz

0.93-2.00(14H,m),2.21(1H,m),2.31(2H, t,J=7.2Hz),2.93(1H,m),3.84(3H,5),3.8

5(6H.s),5.15-5.80(2H, m),5.45(1H, d,J=6.3Hz),7.04(2H,5),7.78-7.86(2H,m), 7.9
15 0-7.98(2H,m),8.58(1H,s). |

IR(CHCI,):3264,3008,2954,2874,1707,1670,1607,1537,1506,1451,1421,1308,

1158,1129,1088/cm. "

[alp= -7.2° (CHCl,,c=1.01,23.5°C). mp.147-149°C.

— 20 No.la—99
CD;0D 300MHz
1.04-1.98(14H,m),2.21(1H,m),2.10(2H, t,J=7.2Hz),2.95(1H,m),3.76(3H,s),3.8
8(6H,s),5.07-5.24(2H,m), 7.19(2H,s),7.99(2H,d,J=8.7Hz),8.13(1H,d,J=8.7Hz).

- 25 IR(XBr):3354,3002,2950,2874,1656,1607,1570,1508,1452,1413,1314,1233,1
185,1157,1127,1092/cm.

[alp= -20.3° (CH4OH,c=1.00,23.5°C).

No.1a—100



126 No.1a-9 O CDCl [err] 300MHz

0.89-1.96(14H,m, 2.23-2.33(3H, M, 2.92(1H M, 3.67(3H,s),4.85(1H,d, J=6.3H 5
z),6.10-5.25(2H,m, 7.81-7.90(4H, m, 8 10-8. 18(2H, m, 8. 31- 8. 40( 2H, rT) 8.77(1

H, s).

|R(CHC [err]): 3372, 3018, 2946, 2868, 1718, 1689524592, 1527, 1436, 1397, 1346, 1318,

1256, 1154, 1099 /cm [[err]][err]="-16.1 (CHCl [err],c=1.00,23.0[err]C).

10 + D 300MH
0. 94- 2. 02(14.@;01% 3Q0MEHg (3H[ﬁ)”]2 g%irHr] 5.15-5.30(2H, m), 7. 82-7. 92(4 .

e 250 S BB SHACH By 217 ) 8040 ) 86308 50

, , / )
%9 1;13321033 3(Fd. P58 %H% 1518 RO{ZH M), 7% 512 HCHlIRB 418k, ¢ By (P, 4. 98 (LY,

0. 93- 1. 95( 14H ek, 42;.192 2 31(3H ,2.98(1H, M, 3. 68(3H,s), 5. 07( 1H, d, J=6. 9H
2),5.10-5.24(2H, M), 7. 18(1H, m) . 7. 35-7. 43(2H, ny , 7. 70( 2H, d, J=7. 8Hz) ", 7. 88- 8.
05(4H, m) , 85 SOCRKCEHICY)):3386,3271,3025,3015,2955,2877,1755,1712,1608,1331,1162/cm.

| R(CHO [err]): 3382, 3008, 2952, 1720, 1675, 1599, 1525, 1499, 1438, 1321, 1253, 1161,
25 1087 /cm [alp= -2?{4er(q1115‘éHr$ =1.04g2%C)cHal [err], c=1. 03, 24. 0C)

np. 100- 101[err] C _ 1a9 3 CDCI[err]+CD[err]CD 300MHz

No.la—101
de-DMSO
\ 10 1.00-2.20(17H,m),2.84(1H,m),5.00-5.20(2H,m),7.78(2H,d,J=8.2Hz),7.84(1H,
s),7.89-7.95(3H,m).
IR(KBr):3269,3065,3008,2952,2874,2763,1746,1707,1607,1322,1157 /em.
[alp= -26.2° (CH;0H,c=1.01,25°C). |

15 No.la. —-102
CD;0D
1.00-2.25(17H,m),2.92(1H,s),3.64(3H, 8),5.07-5.21(2H,m), 7.53(1H,8), 7.77(2H,
d,J=8.6Hz),7.90(2H,d,J=8.6). '
IR(KBr):3430,3277,3006,2952,2873,1720,1687,1620,1571,1438,1312,1156 /c
- 20 m.
| [al,= -27.3° (CH;OH,c=0.51,26'C), mp 230-232°C.

No.1la—103
CDCl, 300MHz

25  0.94-1.96(14H,m),2.19(1H,m),2.28(2H, t,J=7.2Hz),3.04(1H,m),3.69(3H,5),5.1
1(1H,d,J=6.6Hz),5.15-5.28(2H,m),7.60(2H, d,J=8.4Hz),7.67(1H,s),7.98(2H, d,
J=8.4Hz).
IR(CHCL,):3381,3021,2055,2876,1735,1605,1437,1411,1825,1281,1177 /om.
[alp=+8.6° (CHCl,,c=1.00,23°C).



127 - ; :

0.96-2.00(14H, M, 2.18-2.35(3H,nm, 2.90(1H, M, 5. 15-5.30(2H, M, 7. 18(1H m,

7.33-7.42(2H, M, 7.65-7.74(2H, m, 7. 90- 8. 08(4H, m .

| R(CKBr): 3347, 3194, 3011, 2955, 2875, 1706, 1650, 1602, 1544, 1499, 1443, 1325,

1265, 1165,1091 /cm 5 [[err]][err]=-19.38¢CH err]OH,c=1.00,24.0[err] QO

np. 158-159[err] C No. |l a-94 CD[err] OD 300MHz '

1.05-2.00(14H, m, 2. 14(1H m, 2. 23(2H,t,J=7. 2Hz), 2. 98(1H, m, 3. 80(3H,s), 5.1

10 3-5.27(2H,m,6.88-6.98(2H,mM,7.54-7.64(2H, m,7.94-8.12(4H, m.

- I R(KBr): 3370, 31%?3 ZQSg,C?l 08, 1649, 1604, 1541, 1512, 1460, 1441, 1414, 1328, 1
{907 1000’

. 302, 1248, 1162, , 032/ cm [[err]][err]= -19.1[err]
(CHerr]OH, c= .ﬁ§12§ ?MI]I ) . 15 No.la-9 5 CD[err]OD 300MHz
1.04-2.02(14H, 274 Hm,2 23(2H,t,J=7.2Hz), 2. 93-3. 02(7H, M, 5. 13- 5. 27

(2H, M, 6. 82- 6.RFLADEYAH, B); 772 DR th )72.31(2H; 13 96.8314),9. 9B(1HnB), 5.1 825428{2H,
| R(KBr): 3370, 3006, 2953, 1708, 1649, 1604, 1541, 1512, 1460, 1441, 1414, 1328,1 20

302, 1248, 1562, i),6 45(0H)d, 06828 M=), 7.61(2H, d,J=BrHi)eT 6FAH.3) 5. 29@H.d,J=8.THz).
(CHerr]OH c=1.01, 24 er%C) ) No. la-9 6 C%er rbOD 300VHz 25
1. 05- 2. 02( 14H ER(CHQAL): 338532228028, 8019 295 %,3876,1 T, 1 109168441413, 13221301,
m, 6. 75- 6. 84(2Hi gj 7. 43-7.52(2H, ), 7. 94-8. 12(4H, m) . _
| R(KBr) : 3339, , bEER 1362 cinz07 1644, 1606, 1541, 1514, 1446, 1325, 1293, 1

[alp= +10.4° (CHCl;,c=1.00,23°C).

. 10 Nola—-105
' CDCl; 300MHz
0.92-1.98(14H,m),2.17(1H,m),2.26(2H.d,J=7.5Hz),3.01(1H,m),3.69(3H,5),4.0
1(3H,s),4.84(1H, d,J=6.3Hz),5.14-5.30(2H,m),7.71(2H,d,J=8.7Hz),7.87(2H, 4,
J=8.7Hz),8.09(1H,s).
15 IR(CHCI,):3385,3284,3025,3015,2954,2877,2821,1730,1598,1459,1438,1403,
1341,1160,1052 /cm. |
[a]p= +8.6° (CHCl;,c=1.00,26°C).

No.la—1086
— 20 CDCl, 300MHz
0.92-2.08(14H,m),2.14(1H,m),2.34(2H, d,J=7.2Hz),3.02(1H,m),4.01(3H,s),5.1
9(1H,d,J=6.9Hz),5.23-5.82(2H,m),7.71(2H, d,J=8.4Hz),7.88(2H, d,J=8.4Hz),8.
09(1H,s).
IR(CHCI,):3510,3384,3268,3028,3021,3014,2957,2877,2821,2667,2821,2666,
25  1707,1598,1459,1404,1841,1324,1160,1052 /fcm.
[a]p= +11.8° (CHCl,,c=1.01,25°C). mp 95-96°C

No.1a—107
CDCl; 300MHz



259, 1240, 1225, 1161, 1091/ cm [[err]][err]= -18.7

(CH err]OH c=1.00, 24[err] C). np.193-196[err]C

128 No.la-9 7 d[ err]-DVSO 300MHz

1.05-2.08(15H, m, 2. 15(2H,t, J=7. 5Hz) , 2. 89(1Hn) 5.18-5.28(2H,m,6.78-7. 12 5

(3H m,7.73(1H, d.d, J=1.4and7. 8Hz), 7. 91- 7. 8§( 3H, m) , 8. 14(2H, d, J=8. 4Hz), 9.
71(1H,s). |

o e B A R R R SRS g A 4l S 010
093" o0 as IR WL B 011900 4 08 AR ERD 2 B0 ST
5(6H ), 5 gﬁ@%@ﬁ@@%hﬁ@ﬂg&mmzﬂs B9(aiklsy) . 7. 78-7.86(2H, m 7.0

IR(CHCO [err]) IR%@H(?IQ?%QQ@QSQ%}?@ZB 3675,2960Q 2875737725 0599,4880, 1458, 114583,
1158, 1129, 1088/ cm [[err]][err]= -7.2[err]

(CHO [err] 5c=1408, P3B&KAE61]/On. np. 147-149[err]C. 20 No.la-9 9
CD[err] OD 300MHz

1. 04- 1. 98( 14H[ajp=*44! WSHSLx=1000235%CY=7. 2Hz) , 2. 95(1H, n), 3. 76(3H, s), 3. 8
6(6H, s),5.07-5.24(2H, M, 7. 19(2H, s), 7. 99( 2H, d, J=8. 7Hz) , 8. 13( 1H, d, J=8. 7Hz) .
25 | R(KBr) : 3354, 3002, 2950, 2874, 1656, 1607, 1570, 1508, 1452, 1413, 1314, 1233, 1

No.1a—108
CDCl, 300MHz
U 10 0.90-2.04(14H,m),1.34(3H,t,J=7.2Hz),2.14(1H,m),2.34(2H,d,J=7.1sz,3.f)1(1
' H,m),4.27(2H,q,J=7.2Hz),5.20(1H,d,J=6.6Hz),5.21-5.85(2H,m),7.71(2H,d,J=
8.4Hz),7.88(2H,d,J=8.4Hz),8.10(1H,s).
IR(CHCl,):3514,3384,3270,3025,3015,3015,2957,2877,1708,1599,1458,1403,
1324,1824,1160,1050 /cm. |
16 [o]p= +12.7° (CHCl;,c=1.00,25°C).

No.1a—109 :
[a]p=+8.5° (CHCls,c=1.00,25°C):mp109.0-111.0°C

— 20 No.la—110
CD013:CD30D(95:5) :
0.92-2.06(14H,m),2.20(1H,m),2.30(2H,d,J=7.2Hz),2.99(1H,m),5.22-5.33(2H,
m), 7.54-7.66(3H,m),8.07(2H, d,J=9.0Hz),8.12-8.20(2H,m),8.29(2H, d,J=9.0Hz
)- | | | |
25 IR(Nujol):3270,2956,2924,2854,1716,1548,1485,1319,1167/cm.
[0o]p=+17.0° (CHCl;,c=1.00,25C). mp.166.5-168°C

No.la—111" .
[a]p=+2.6° (CHCl;,c=1.00,24C).mp120.0-121.0°C



185, 1157, 1127, 1092/ cm [[err]][err]=-20.3

(CH err]OH,¢c=1.00, 23.5[err] C). No.la- 1 00

129 CDCl [err] 300MHz

1.14-1.97(14H, m, 2. 19(1H m, 2. 28(2H,t,J=7.4Hz), 3. 04(1H, m, 3. 69(3H,s), 5.0
3(1H, d, J=6.9Hz), 5. 15-5.29(2H, n), 7. 65(2H, d1828. 4Hz),7.87(1H,s), 7. 98(2H, 'd,
J=8.4Hz). 5

|R(CHC [err]): 3386, 3271, 3025, 3015, 2955, 2877, 1755, 1712, 1608, 1331, 1162/ cm
[[err]][err]=-29.4 (CH err]OH c= 1.01, 25[err] O . No.la- 1 0 1
d[ err] - DVSO 1 2

1. 00-2. 20( 17H, f’84](1]H m,5.00-5.20(2H, m, 7. 78(2H, d, J=8. 2Hz) , 7. 84(1H
s), 7.89-7.95(

| RCKBr) : 3269, %@%888%@2 2874, 2763, 1746, 1707, 1607, 1322, 1157 /cm

[

(
CI[D¢[a‘r r] } [err]= o%ﬁo«i@df@ﬁ)}ﬂﬂgﬁn@m&kmm ¢)=7 1HZ)3. OM()IHanﬂ,5-5 31(2H,
err
00- 2. 25( §7H.m),5 B3¢2H]&I=B, 61-15)4’(.3!4 -5 P38 mE 8 0K(2H, dyJ=8.43¢) 8, 18823127 2m,
J=8.6Hz),7.90(2H, d,J=8.6

( KBr) : 3430, 3:8741@115,@1 Jo84H¥373, 1720, 1687, 1620, 1571, 1438, 1312, 1156 /¢ 20

1.
d,
|
AP IH([:er{3@43]26&%%53%5997%7?76{%§le 1136 2P F 1546

1164 /cm. |
[a)p= +12.2° (CHCl;,c=1.00,24°C). mp.163-164°C

" No.la—113 |
[o]p= +22.1° (CHCls,c=1.05,25°C). mp.90-92°C

15 No.la—114
[alp= +2.2° (CHCl,,¢=1.02,25°C).

No.la—115 |
CDCl,; 300MHz

— 20 0.90-1.98(14H,m),2.15-2.22(1H,m),2.27(2H,t,J=7.2Hz),2.95-3.04(1H,m),
3.68(3H,s),4.04(2H, s),4.85(1H,d,J=6.6Hz),5.10-5.27(2H, m), 7.12-
7.34(7H,m),7.76-7.82(2H,m).
IR(CHCl,):3384,3026,2952,1727,1595,1493,1436,1318,1155,1091,890/cm.
[a]p=0"

25  [a)es6=+4.910.4 °(CHCl;,c=1.05,23°C)

No.la—116
CDCl; 300MHz
0.90-2.10(14H,m),2.10-2.18(1H,m),2.32(2H, t,J=7.2Hz),2.96-3.04(1H,m),



5 .
4-1.96(14H,m, 2.19(1H m, 2. 28(2H,t,J=7. 2Hz), 3. 04(1H, m, 3. 69(3H,s),5.1
(1H, d, J=6.6Hz), 5. 15-5. 28(2H m,7.60(2H, d,J=8.4Hz),7.67(1H,s),7.98(2H, d,
4Hz)

CHC [err]): 3381, 3021, 2955, 2876, 1735, 160933437, 1411, 1325, 1231, 1177 /cm
rr]][err]=+8.6[err] (CHO [err],c=1.00,23[err] O

No.la- 1 0 4 300
o 4-1. 96( 14H4r19a4@fb§1 EH%}Hzggg @[2‘%% -]% %25 ¥y 12-H34EH - T8o 5
M. 5. 45(1H. d 473%%%5@@7 61( 2H, d, J=8. 7THz) , 7. 67( 1H, s), 7. 99( 2H, d, J=8. 7THz) .

CHO [err}) 2. 3028, 3019, 2957, 2876, 1736, 1709, 1604, 1412, 1322, 1301,

R(
1286, 1175 11635 EfCLy: 3%@9@4@%@%1%9 15165H3 4 2051,88210c0, 23] €7 1] C)

2
0.
|
J
|
[

9
1
=8.
R(
[e
30
9

10 No. Il a-

0. 92-1.98( 14H£E3U=2|.9lf@_pﬂd-l5n’)(gﬁ(ﬁ§@zlj @I412§°(5)Hz) 3. 01( 1H, n) 3.69(3H,s),4.0
1(3H, s), 4. 84( 3Hz) 30(2H, M, 7. 71(2H, d, J=8. 7THz) , 7. 87(2H, d,
J=8. 7Hz), 8509(1H,s). 15

| RGCCHO [err]): 3385, 3284, 3025, 3015, 2954, 2877, 2821, 1730, 1598 1459, 1438, 1403,
1341, 1160, 105Nd.dm—1 1.7 [[err]][err]= +3.6 (CHCl[err],c" 1.00,26[err]C.
No.la- 1 0.6 20 CDCl[err] 300MHz

0. 92-2. 08( 14H,GR;QD13N0MHg , 2. 34( 2H, d, J=7. 2Hz), 3. 02(1H, M), 4. 01(3H,s), 5.1
0.96-2.18(17H,m),2.89-2.92(1H,m),4.05(2H,s),4.95-5.22(2H,m), 7.15-

7.42(7H,m),7.75-7.81(2H,m).
N 10 IR(KBr):3429,3279,2951,2872,1563,1494,1453,1408,1313,1155,1093,1057/c

m.

[a]lp=-16.8 £0.5 °(CH;0H,c=1.06,25°C)

No.la.-_- 118

15 CDCl; 300MHz
0.98-1.70(15H,m), 1.80-2.00(5H,m),2.20-2.40(3H,m),2.98(1H,m),4.06(2H, s),4.
72(1H,d,J=6.3Hz),5.00-5.23(3H,m), 7.16(2H, d,J=8.4Hz),7.26-7.33(5H,m), .7
9(2H,d,J=8.1Hz). . o
IR(CHCI,):3376,3020,2948,2868,1716,1596,1492,1453,1407,1318,1155,1105/

— 20 cm.

[o]p=+2.4° (CHCl;,c=1.08,24°C).

No.la—119
CDCl; 300MHz | |

25  0.90-2.02(14H,m),2.20(1H,m),2.29(2H,t,J=7.2Hz),3.00(1H,m),3.68(3H,s),4.8
6(1H,d,J=6.9Hz),5.18-5.34(2H,m),7.00-7.09(4H,m), 7.22(1H,m), 7.37-7.45(2H,
m),7.79-7.86(2H,m). |
IR(CHCl,):3376,3018,2946,2868,1727,1582,1486,1321,1248,1151,1093 /cm.
[alp= +4.5° (CHCl;,c=1.05,23.5°C).



9(1H d, J=6. 9Hz) , 5. 23-5. 32(2H, m), 7. 71(2H, d, J=8. 4Hz) , 7. 88(2H, d, J=8. 4) , 8.
09(1H, s) .
| R(CHO [err]): 3510, 3384, 3268, 3028, 3021, 3014, 2957, 2877, 2821, 2667, 2821, 2666,

25 1707, 1598, 1459, 1404, 1341, 1324, 1160, 1052 /cm [[err]][err]=
+11.8[err] (CHC [err],c=1.01,25[err]C). np1®6-96[err]C No.la- 1 0 7
CDCl [err] 300MHz 131

0.92-1.97(14H ), 1.34(3H t,J=7. 2Hz) ,2.18(1H ), 2. 28(2H. d, J=7. 4Hz), 3.01(1
H ), 3.68(3H,s), 4. 26(2H q, J=7. 2Hz) , 4. 86( 1H, d, J=6. 6Hz) , 5. 15-5. 29(2H, m) , 7.

71(2HdJ87|i§% g?-{dJ87Hz) 8. 09( 1H, s) .
IR(CHO [err]) %82 3287 9025, 3026, 3015, 2954, 2877, 1729, 1599, 1480, 1458, 1438,

5 1403, 1338, +4. 4
(CHO [err], c= jldigb 95?3 [err]][NgrlrL_ O[Err] CDCl [err] 300MHz 10

0. 90- 2. 04( 14H,1me 214)@(4(4 22]{?(%—!‘,&}1—27 .5H4}, 2H6(1H2m$42(2u1<‘lﬂ 10 /5.055.33(2H,( 1
H m, 4. 27(2H, q, J=7. 2Hz) , 5. 20( 1H, d, J=6. 6Hz) , 5. 21- 5. 35( 2H, 7.71(2H,d, J=

8.4Hz), 7.88(ah),7M4}7ZA 1) MY 71R-1125)1 H,m),7.38-7.48(2H,m), 7. 0-7.87(2H,m).

| RGCCHO [err]): 3514, 3384, 3270, 3025, 3015, 3015, 2957, 2877, 1708, 1599, 14 403,
13(24 13[24 1%23(1318&!1)%0 32018, 3006 2952,28781 1583, AF.AALY, 1533, 12981245, 1185,
(CHC [err],c=1.00,25[err] C). No.la-1 0 9 [[err]][err]=+8.5
(CHO [err], c= Oﬁﬁ)écms[err]C) mp 109.0-111.0C 20 No.la- 11 0

[a]p= -8.8° (CHSOH ¢=1.05,25.0°C).

~ 10 Nola—121
CDCl, 300MHz
0.90-2.10(14H,m),2.15(1H,m),2.35(2H, t,d=7.2Hz),3.01(1H,m),5.20(1H, d,J=6.
9Hz),5.22-5.35(2H,m), 7.00-7.09(4H,m),7.18-7.25(1H,m), 7.37-7.45(2H,m), 7.7
9-7.86(2H,m). | |
15  IR(CHCL):3260,3020,2948,2868,1708,1582,1486,1409,1321,1296,1243,1151,
1093 /cm. _
[alp= +13.1° (CHCl;,c=1.04,24.0°C).

No.1la—12 2

-~ 20 CDCl; 300MHz
0.90-2.00(14H,m),2.23(1H,m),2.28(2H,t,J=7.5Hz),2.96 (1H,m),3.67(3H, s),4.6
9(1H,d,J=6.6Hz),5.15-5.32(2H,m),6.22(1H,s),6.98-7.40(5H,m),7.30-7.38(2H,
m),7.68-7.74(2H,m).
IR(CHCI,):3416,3370,3018,2946,2868,1725,1587,1508,1437,1400,1320,1149,

256 1094 /cm.

[a]p= +6.2° (CHCl;c=1.04,25.0C).

No.l1a—12 3
CDCl; 300MHz



CDCl [err]:COerr] OX95:5)

0.92-2.06(14H,m, 2. 20(1H, m, 2. 30(2H, d, J=7. 2Hz), 2. 99(1H, M, 5. 22- 5. 33( 2H,
- m,7.54-7.66(3H,nm,8.07(2H,d, J=9. OHz), 8. 12-8. 20(2H, m), 8. 29( 2H, d, J=9. OHz
~ 25 IR(Nujol): 3270, 2956, 2924, 2854, 1716, 1548, 1485, 1319, 1167/ cm
~[[err]][err]=+17.0 (CHC [err],c=1.00, 25[ er13&x). np.166.5-168[err]C

No. la- 111 [[err]][err]=+2.6[err]

(5o Lerm e R 6,002/ aA G M, 5, FRR AL R S 330 9=7.2H2),2.96 (1, m),5.04-5.35 B,
™5, 33( 1H o, TGS ] F e g rktaderigy DI AR 7 g8 T MO

), 8. 41(2H, d, I8, A\
) roond Lor i) REEF:3424,3270,3028,2052. 2872, 1708, 1587,1508, 14451399, 1320.1 148,

ol

1164 /cm 1090 #gh] 1l err]= +12. 2[err] (CHC [err],c=1.00, 24[err]C).
np. 163-164[err] C 10 No.la- 11 3 [[err][err]= +22.1[err]
(CHO [err] sc=Yafss 2529 (CHCh=2008280°C)C 15 No.la- 1 1 4
[[err]][err]= +2.2[err] (CHO[err],c=1.02,25err]C). No.la- 1 15
CDCl [err] 300MHz :

No.la—12 4

CDCl; 300MHz | |

0.90-2.00(14H,m),2.18(1H,m),2.28(2H,t,J=7.2Hz),3.00(1H,m),3.14(3H,s),3.6
N\ 10 8(3H,s),4.56(2H,s),4.84(1H,d,J=6.3Hz),5.10-5.29(2H,m),7.16-7.26(4H,1i1),7.2

 6-7.34(2H,m),7.78-7.84(2H,m).

IR(CHCI,):3384,3028,2952,2874,1727,1598,1501,1435,1410,1370,1329,1172,

1148,1091 /ecm.

[o]p= +2.7° (CHCl;,c=1.09,23.0°C).

15

No.1la—125

CDCl; 300MHz _

0.90-2.00(14H,m),2.18(1H,m),2.28(2H,t,J=7.2Hz),2.29(3H,s),3.00(1H,m),3.6

8(3H,s),4.04(2H,s),4._80(1H,d,J=6.6Hz),5.11-5.29(2H,m),6.99-7.06(2H,m),7.1
N 20 2-7.19(2H,m),7.31(2H,d,J=8.1Hz),7.79(2H,d,J=8.1Hz).

IR(CHCI,):3382,3280,3024,2950,2874,1730,1596,1504,1435,1407,1367,1318,

1196,1155,1091 /cm.

[alp= +2.9° (CHCl,,c=1.06,23.0C).

26 No.la—126
CDCl; 300MHz _
0.90-2.02(14H,m),2.14(1H,m),2.29(8H,s),2.82(2H, t,J=7.2Hz),3.01(1H,m),4.0
3(2H,s),5.10(1H,d,J=6.6Hz),5.15-’5.30(2H,m),6.98-7.06(2H,m),7.11-7.18(2H,
m),7.30(2H,d,J=8.1Hz),7.79(2H,d,J=8.1Hz).



20 0.90-1.98(14H m), 2.15-2.22(1H ), 2. 27(2H, t, J=7. 2Hz) , 2. 95- 3. 04( 1H, ),
3.68(3H,s), 4. 04(2H, s), 4. 85( 1H, d, J=6. 6Hz) , 5. 10-5. 27(2H, m) , 7. 12-

7.34(7H, M, 7.76-7.82(2H m . | R(CHC [err]): 3384, 3026, 2952,
1727, 1595, 1493, 1436, 1318, 1155, 1091, 890/ cm [[err]][err]=0 25
[[err]][err]=+t4.9 O0.4[err](CHC [err],c= 1185, 23[err] O No.la-1 1 6

CDCl [err] 300MHz -

233 o 1021.132’(1 ( 3(2112%5'3%ig‘%gp%ﬁi%&%égﬁéﬁ%’(éggs,?;lgoﬁﬁa’i';l%s,1317,_

7.12-7.34(7H m 7.82(2H, m.

iy
| RGCHO [err]) :131?g@1,19,§5'5269%55’6{“1709, 1407, 1318, 1154, 1091, 892/ cm

Ej[jf ;H Lert L= i3k Or. 6+ Q] Jofr08,28%087 1 11O S No. la-1 1 7

0.96-2.18(17H, m, 2.89-2.92(1H, m, 4. 05(2H,s),4.95-5.22(2H, m, 7. 15-

7.42(7H, m,7.75-7.81(2H, m. 10 .

| RCKBr) : 3489, 34 9.82951,2&72, 1563, 1494, 1453, 1408, 1313, 1155, 1093, 1057/ ¢

- m “[[err]][err]=-16.3+0.5(CH err]OH, c= 1.06, 25[err] O No.la- 1
18 15 CDC [GDC]l; 300MHz 0.98-1.70(15H, m,

1.80-2.00(5H m., 2.20-2.40(3H,n),2.98(1H m ,4.06(2H.5s), 4.

72(1H, d, J=6. 31€:875..95(132.30)32118)2.92 24)7%\,95@.{4%?;8?.@34@a%@ﬁ@ﬁ?«ﬁ:flﬂ%

H,d,J=6.6Hz),4.97-5.17(2H,m),5.54(1H,s),6.75-6.82(2H,m),6.97-7.05(2H,m),
7.25-7.33(2H,m),7.75-7.81(2H,m). ‘

o 10 IR(CHCIS):3382,3026,2950,2874,172'2,1595,1511,1436,1407,1317,1257,1154,
1090 /cm.
[alp= -2.1° (CHCl;,c=1.00,21.5°C).

No.la—128"

15 CDCl, 300MHz
0.85-2.02(14H,m),2.18(1H,m),2.31(2H,t,J=7.2Hz).,2.96(1H,m),3.95(2H,s),5.0
| 5-5.27(3H,m),6.73-6.82(2H,m),6.96-7.04(2H, m), 7.25-7.32(2H,m), 7.74-7.81(2
H,m). '
IR(CHCls):-3262,3020,2948,2868,1708,1596,1511,1407,1315,1242,1154,1091

— 20 lcm.

[a]p=+4.8° (CHCl;,c=1.04,22°C).

No.la—129
CDCl; 300MHz |

25  0.89-1.98(14H,m),2.18(1H,m),2.27(2H, t,J=7.2Hz),2.99(1H,m),3.68(3H,s),3.7
9(3H.,s),3.98(2H, s),4.81(1H, d,J=6.6Hz),5.10-5.27(2H,m),6.81-6.87(2H,m),7.0
3-7.10(2H,m),7.25-7.32(2H,m),7.75-7.82(2H,m).
IR(CHCl,):3382,3276,3006,2950,2874,1726,1609,1509,1457,1436,1407,1815,
1244,1154,1091,1033/cm.



9(2H,d, J=8. 1Hz) .
IR(CHC [err]): 3376, 3020, 2948, 2868, 1716, 1596, 1492, 1453, 1407, 1318, 1155, 11051
20 cm [[err]][err]=+2.4(CHCl [err],c=1.08, 24[err] C). No.la-1
19 CDCl [err] 300MHz 25
0. 90- 2. 02( 14H m, 2. 20( 1H, m, 2. 29(2H, t,J=7.3h#),3.00(1H m,b 3.68(3H s), 4.8
6(1H d, J=6.9Hz),5.13-5.34(2H, M, 7.00-7.09(4H, m, 7. 22(1H m), 7. 37- 7. 45( 2H,
m,7.79-7. 86(2H m
| RCCHO [err] ) : lodost HH 38, @H6GlsBeb08:237C)582, 1486, 1321, 1243, 1151, 1093 /cm
[[e rl][err]= +4.5[err] (CHO [err], c=1.05, 23. 5[err]C)

134 No.la- 1 2 0 CD[err]CD3OOI\/Hz
1. 00- 2. 00( 14H, 1%1_31{255—1#,\] =7.5Hz),2.16(1H, m,2.91(1H m, 5. 05-5.33(2H, 5
rr) 7.04-7.11( 25(1H,m, 7.38-7.48(2H,n), 7.80-7.87(2H, m .

| R( KBr) : 3430, ?‘%l]? l\gﬁ 2,2873, 1583, 1487, 1410, 1322, 1298, 1245, 1152, 1

95 /cm ert Illerr —-88(CH[err]O—|c105 25.00). 10 No.la- 1 2

0
1 CD@ [ ay5.pb-8600 220§1H ,m),2.30(2H,t,J=7.2Hz),2.98(1H, m)369(3H s)48
090210(14Hrr)2151Hrr) (2H,1,3=7. 2Hz), 3. 01(1H ), 5. 20(1H, d, J=6
9

9-

|

Hz), 5. 22- 5. 351(2[1 &)J=B.6Hzy,50-BI132(2 H/m).5. 4615, h+4)19.82- 01 GH.MLF.76) 7.83(2
7.86(2H M .
R( CHCl [err]).H;mD 3020, 2948, 2868, 1708, 1582, 1486, 1409, 1321, 1296, 1243, 1151,

IR(CHCl,):3380,3284,3024,2952,2874,1724,1588,1504,1488,1436,1321,1296,
__ 1149,1091/cm.
Y 10 [o]p=+28.9° (CHCl,;,c=1.01,23°C).

No.la—131

CDCl, 300MHz

0.92-2.10(14H,m),2.18(1H,m),2.34(2H, t,J=6.9Hz),2.96 (1H,m),5.18-5.35(3H,
15  m),6.84-7.01(6H,m),7.75-7.83(2H,m).

IR(CHCI,):3270,3028,2952,2874, 1708, 1589, 1505, 1489, 1456,1322,1297,1238,

1148,1091/cm. |

[alp=+7.7° (CHCl,,c=1.09,24°C).

\— 20 No.la-—132
CDCl; 300MHz
0.91-2.02(14H,m),2.19(1H,m),2.29(2H,t,J=7.2Hz),2.99(1H,m),3.68(3H,5),3.8
3(3H,s),4.82(1H,d,J=6.6Hz),5.14-5.33(2H,m),6.90-7.04(6H,m),7.76-7.83(2H,
m).

25 IR(CHCI,):3384,3006,2952,2874,1727,1589,1502, 1488, 1459,1438,1321,1295,

1231,1150,1092,1083/cm.
[alp=+8.1° (CHCl,,c=1.01,23C).

No.la—1 33



1093 /cm [[err]][err]= +13.1[err] (CHC [err],c=1.04,24.0[err]C).
No.la- 1 2 2 20 CDC[err] 300MHz

0. 90- 2. 00( 14H M, 2. 23( 1H m, 2. 28(2H, t,J=7.5Hz),2.96(1H, M, 3.67(3H,s),4.6
9(1H,d, J=6. 6Hz), 5. 15-5. 32(2H, M, 6. 22(1H, s), 6. 98- 7. 40(5H, m, 7. 30- 7. 38( 2H,
m, 768774(2Hn‘) 138

IR(CHO [err]): 3416, 3370, 3018, 2946, 2868, 1725, 1587, 1508, 1437, 1400, 1320, 1149,

25 1094 / = +6.2 CH 1.04, 25 0.
No.la- 1 2Cg1 TLC Rfﬂ{;lzﬂre %err] teln[ ﬁgirc;né = q ie{O é%cacet(l)c ac1d)9[ err]Q
135

0.90-2. 04( 14H, m) , 2. 18(1H m, 2. 33(2Ht J=7.2Hz), 2. 96( 1H, ), 5. 04- 5. 35( 3H,

m, 6. 98- 7. 12(%@? %3 20(2H, M), 7.28-7.38(2H, m), 7.66-7.74(2H .
| R( CHC [err]) W12 328 5028, 2952, 2872, 1708, 1587, 1508, 1445, 1399, 1320, 1148,

No. . = 209 cHa 1.06,23.0 C
No.la-crlnz > d]béi,cgghf&ﬁl] ;00 [err] ( [err],c= [errl0).

0. 90- 2. 00( $4Hg172. 16(148, i), 20002}, 2.6 727 =GR9HRS BHOA0 m) 281533 RS
8(3H, s), 4. 56( 2, 5)4141344,1TH5CBHE}37M)H51 389 DIR)(1209 9. 132H m), 72364H33§1H1‘2

6-7.34(2H, m), 7. 78-7. 84(2H, m -
| R(CHO [ er r]) )3583: 342 BI8RT SS(HH 1024 F=P4mn 4% 0H2). 86 (116,958 74H 820 1172,

1148, 1091 /em o cucy,)§8a 5754000, 5658 1168 Teh 6 1587 a1 11751865 1270 1252,

1167/cm.
N 10 [a]p=+20.9° (CHCl;,¢=0.51,22°C).

No.la—135
' CDCl, 300MHz
0.96-2.02(14H,m),2.21(1H,m),2.29 (2H, t,J=7.2Hz),3.07(1H,m),3.68(3H,5),5.0
15 4(1H,d,J=6.9Hz),5.16-5.33(2H,m),7.48-7.55(2H,m), 7.64(1H,m), .76-7.82(2H,
m),7.88-7.94(2H,m),7.98-8.04@H,m).
IR(CHCI,):3384,3282,3026,2952,2874,1727,1663,1596,1446,1396,1316,1274,
1163,1090 fem. |
[a]lp= +8.1° (CHCl,,c=1.08,22.0C).

No.l1a—136

CDCl; 300MHz

O.95-2.05(14H,m),2.19(1H,m),2.34(2H,t,J-’=7.2Hz),3.08(.1H,m),5.10-5.40(2H,

m),5.35(1H,d,J=6.8Hz),7.45-7.58(2H,m), 7.64(1H,m),7.74-7.84(2H,m), 7.84-7.
25 95(2H,m),7.95-8.06(2H,m).

IR(CHC];):3260,3018,2950,2870,1708,1662,1595,1446,1395,1316,1274,1162,

1090 /cm.

[alp= +12.9° (CHCl;,e=1.05,21.5°C).



15 No.la- 1 2 5 CDCl [err] 300MHz
0.90-2.00(14H, m, 2. 18(1H,m, 2. 28(2H,t, J=7. 2Hz), 2. 29(3H, s), 3. 00( 1H, rr) 3.6
8(3H,s),4.04(2H,s),4.80(1H,d, J=6.6Hz),5. 11-5. 29(2H, M), 6.99-7.06(2H, M, 7.1
20 2-7.19(2H,m,7.31(2H d,J=8. | Hz), 7.79(2H, d, J=8. 1Hz).

| R(CCHC [err]): 3382, 3280, 3024, 2950, 2874, 173934 596, 1504, 1435, 1407, 1367, 1318, .
1196, 1155, 1091 /cm [[err]][err]= +2% err| '

(CHO [err],c=1.06,23.0[err]C). 25 No.la-126 CDCl [err] 300MHz
0.90-2. 02( 14HN9.12 +41 BH7n) , 2. 29(3H, s), 2. 32(2H,t,J:7.2-Hz),3.‘01(1H, m, 4.0
3(2H,s),5.10(1H,d, J=6. 6Hz) , 5. 15-5. 30(2H, M, 6. 98-7.06(2H, M, 7. 11- 7. 18( 2H,
M, 7. 30( 2H, d, ,GJ@CMPOMHQ(zH d, J=8. 1Hz) .

136

| R(CHOI [ er r] ) :0:87:2-840d Bogme? 33 (LH m)s2- 31428, 4, 757 2HR) 3- 01 L )o3- TPRH. -5y 1.
1195, 1155, 109;},’ é%(sH(ﬂbiigrf%d@%M 468 @2%@-@;)[ err],c=1.09, 23.0[err] C) ,

5 No.la-1 2 g7-1. 95( 14H, m , 2.

18-2. 32(3H 4
5 T AHO A TS S et

7.25-7. 33(2H r[lz,; 75271"8%@@&1;1):_1 .08022.0°C).
IR(CHCI [err]): 3 82, 3026, 2950, 2874, 1722, 1595, 1511, 1436, 1407, 1317, 1257, 1154,
1090 /cm [[err]][err]=-2.1 (CHCl[err],c=1.00,21.5[err]C).

No-1a- 128 Nela—138
CDCl, 300MHz |
N 10 0.95-2.04(14H,m),2.25(1H,m),2.85(2H,t,J=7.2Hz),3.08(1H,m),5.15-5.34(2H,
m),5.41(1H, d,J=6.6Hz),7.48-7.68(5H,m),7.98-8.03(2H,m). |
IR(CHC],):3370,3242,3022,2950,2870,1707,1445,1408,1329,1154,1099 /cm.
[a]p=-0.6° (CHCl,,c=1.06,21.5°C) [alses +30.7° (CHCls,c=1.06,21.5°C).

15 Noda—139
CDCl; 300MHz
0.92-2.19(14H,m),2.27-2. 34(3H m) 3.26(1H,m),3.65(3H,s),4.28(2H,s),4.37(1
H,d,J=7.4Hz),5.34-5.50(2H,m),7.37-7.62(9H, m).
IR(CHCls):3389,3294,3028,3015,2954,2877,1730,1600,1488,1325,1151,1129
N 20 lem. .
[a]lp= -24.8° (CHCl;,c=1.01,24C).

No.la—140
CDCl; 300MHz

25 0.92-2.22(15H,m),2.34(2H,t,J=7.1Hz),3.24(1H,m),4.29(2H,s),4.81(1H,d,J=7.
4Hz),5.82-5.52(2H,m),7.36-7.62(9H, m).
IR(CHCI,):3510,3388,3251,3031,3015,2956,2877,2668,1708,1601,1488,1318,
1151,1129 /cm. |
[alp= -24.6° (CHCl;c=1.02,25C).



15 CDC[err] 300MHz

0.85-2.02(14H,m, 2.18(1H m, 2. 31(2H,t, J=7. 2Hz) ,2.96(1H, M, 3.95(2H,s),5.0
5-5.27(3H, m,6.73-6.82(2H, M, 6.96-7.04(2H, M, 7.25-7.32(2H, M, 7. 74-7.81(2
Hm. IR(CHC [err]): 3262, 3020, 2948, 2868,

1708, 1596, 1511, 1407, 1315, 1242, 1154, 1091 2Q4p /cm :
[Terr]][err]=+4. 8[err] (CHCI[err] c=1.04,22[err] O). No.la- 1 2 9
CDCl [err] 300MHz 25

0.89-1.98(14H,m), 2. 18(1H, M, 2. 27(2H, t, J=7. 2Hz), 2. 99(1H, ), 3. 68(3H, s), 3. 7

9(3H, s), 3. 98 4. H, d, J=6. 6Hz) . 5. 10-5. 27(2H, n) , 6. 81- 6. 87(2H, M), 7. 0
3§7.10%2H,m(2§Q)ﬁé iz{‘%‘H 775)782(2Hrr)( " (2hm.

IR(CHC [err]): é%ﬁ @JII?IOOG ’2950 2874, 1726, 1609, 1509, 1457, 1436, 1407, 1315,
1244, 1154, 1091 3/

137 [[erg b}z[fW%f’k%rgé*\%t%%bﬁzﬁh?ﬂjﬂ-pﬁr)%3&9{311,@),4.31(2H,s),4.48

No.la- 1 3 O

0. 90- 2. 00( JgH, 7 1H M), 3. 69(3H, s), 4. 8
1(1H, d, J= “54 @%31359{51?5 gggo%ggugnmﬁbﬁ%ﬁ%o(gipgooﬂw m, 7(76 i) 83(2

IR(CHCI,;):3388,3285,3018,2955,2877,2225,1730,1597,1479,1320,1152,1129
IR( CHal [err]):3380, 3284, 3024, 2952, 2874,71724, 1588, 1504, 1488, 1436, 1321,1296,
1149,1091/cm fed. [[err]][err]=+28.9[err] (CHd[err],c=1.01,23[err]C).

la- 1 1
No-Ta- 13 1 1= -20.1° (CHCI, c=0.96,25°C).

\ 10 No.la—142
CDCl; 300MHz
0.92-2.22(15H,m),2.35(2H, t,J=6.8Hz),3.25(1H, m),4.32(2H, 5),4.86 (1H, d,J=T7.
4Hz),5.38-5.53(2H,m), 7.43-7.80(8H, m).
IR(CHCl,):3512,3388,3258,3081,3023,3014,2956 2877,2225,1708,1597,147
15 9,1319,1i51,1128 lem.
[a]lp= -19.8° (CHCl,,c=1.09,23°C).

No.la -143
CDCl; 300MHz |

~ 20  1.00-1.93(14H,m),2.17(1H,m),2.27(2H,t,J=7.2Hz),3.07(1H,m),5.17-5.22(2H,
m),5.36(1H, d,J=6.9Hz),7.77(1H,d,J=9.0Hz),8.11-8.17(2H,m),8.36(1H,d.d,J=
2.1and9.0Hz),8.51(1H, d,J=1.8Hz),8.65(1H,d,J=2.1Hz).
IR(CHCl,):3382,3266,3026,2954,2874,1708,1632,1585,1528,1458,1419,1345,
1153/cm.

% [olp=+7.6 (CHCI, c=1.04,22C).

No.1la—14 4
CDCl; 300MHz
0.95-1.90(14H,m),2.17(1H,m),2.25(2H,t,J=7.5Hz),3.02(1H,m),5.09(lH,d,J=6.



CDCl [err] 300MHz

0.92-2.10(14H, m, 2.18(1H,n), 2. 34(2H,t, J=6.9Hz), 2. 96(1H, m,b 5. 18-5. 35(3H, 15
m,6.84-7.01(6H M, 7.75-7.83(2H ).

| R(CHO [err]): 3270, 3028, 2952, 2874, 1708, 1589, 1505, 1489, 1456, 1322, 1297, 1238,

1148, 1091/ cm [[err]][err] =+7. 7[err] 44CHC [err], c=1. 09, 24C) 20
No.la-1 3 2 CDCl [err] 300MHz

0.91-2.02(14H, 2. 19( 1H, 2.29(2H,t,J 2Hz H, 3.8
3(3H, s) 4( 82( Bgﬂ mw(%ﬁorglﬁnﬂ)as gzeﬁamm 4&%&85 ,§H7|§4(1?H7ér‘]7‘8;%‘i12)ﬂ7
m.

| R( CHCI [err]) T28HH, daéea 0182778814 ﬂ?é?’-is@?%ﬁlzlzi&s?@k%é Jrzis%HPszl 1295,
1231, 1150, 1092, 1033

[[err]][err]= B (€ lpﬂ %WF@?#P%@"@?% g?’?? &)799’1636’14%.1%%@1%1%’ ]3291’

138 TLC acetate/ n-hexane = 1:1 (0.3% acetic acid))
No.la- 1 34 ?269’0%‘%@ ﬁ’ P0OMz 5
0.97-

2. 10( 34Hm 212064 Q8(@leb, 578, 9Hz) , 3. 04( 1H, m) , 5. 22- 5. 33( 2H,
m, 5. 41(1H%d ,{H%" %)é w‘&?‘iﬁd J=9. O—Iz)§7 09-7.13(2H, M), 7. 26- 7. 32(1H, m
), 7.43-7.49(2H, m, 7. 93( 1H, d. d, J=2. 4and9. OHz) , 8. 46( 1H, d, J=2. 4Hz) .

| R(CHOI [err]): 3384, 3270, 3020, 2958, 1709, 1610, 1587, 1537, 1479, 1352, 1271, 1252,

1167/ cm 10 N¢.@=a ] 1erd] =+20.9[err] (CHC[err],c=0.51, 22[err] C)
CDCl, 300MHz |
0.97-1.90(14H,m),2.15(1H,m),2.27(2H,t,J=6.9Hz),3.02(1H,m),3.08(6 H,s),5.1.
— 10 2(1H,d,J=6.3Hz),5.19-5.25(2H,m),6.78-6.84(2H,m),7.53(1H,d,J=8.7Hz),7.76-
7.83(2H,m),8.30(1H,d,J=1.8Hz).
IR(CHCl,):3272,3030,2950,2874,1708,1635,1601,1511,1457,1425,1357,1328,
1151,1124/cm. |
[a]p=+6.8° (CHCl;C=1.04,23°C).
15
No.la— 146
CDCl; 300MHz
0.95-2.00(14H,m),2. 16(1H m),2. 29(2H t,J=7.2Hz),3.05(1H,m),4.10(3H,8),5.1
3-5.28(2H,m),5.38(1HL, d,J=6.9Hz),7.67-7. 74(2H m),8.08(1H, d.d,J=1.8and9.0
~ 90  Hz),8.11(1H,s),8.61(1H,d,J=1.8Hz).
IR(CHCI3):3260,3020,2948,2868,1708,1639,1606,1528,1470,1455,1424,1349,
1311,1238,1174,1149,1120,1079,1060,1022/cm.
[a]p=+7.8° (CHCl;,c=1.00,23°C).

25 No.la—147
CDCl; 300MHz
0.92-1.92(14H,m),2.17(1H,m), 2. 25(2H t,J=7.2Hz),3.01(1H,m),3.97(83H,s),5.1
0-5.27(5H,m),6.92(1H,s),7.29(1H,s),7.52(1H,d,J=8.7Hz),7.82(1H,d.d,J=2.la
_nd8.7Hz),8.33(1H,d,J=2.le).



No.la- 1 3 5 CDCl [err] 300MHz

0.96-2.02(14H, ), 2. 21(1H M, 2. 29(2H,t, J=7.2Hz), 3. 07(1H, M, 3. 68(3H,s), 5.0
15 :

4(1H, d, J=6. 9Hz) , 5. 16-5.33(2H, m), 7. 48-7.55(2H, ), 7. 64(1H m), 7. 76- 7. 82( 2H,
m,7.88-7.94(2H ), 7.98-8.04(2H, n).

| R(CCHO [err]): 3384, 3282, 3026, 2952, 2874, 17242663, 1596, 1446, 1396, 1316, 1274,

- 1163, 1090 /cm [[err]][err]= +3.1[err] (CHCO[err],c=1.03,22.0[err] Q).
- 20 No. 1gg éH@lg-ssso,azﬁQ@doarsz,()?m&u708,1634,1476,1452,1426,1317,1264,
0. 95- 2. 05( 14H, n{ 2.19(1H m, 2.34(2H t,J=7. 2Hz), 3. 08(1H, M), 5. 10- 5. 40( 2H,

" m, 5.35(1H, d, 12683H®Y, V14511153088, 193 7cHi4(1H, n) , 7. 74- 7. 84(2H,n) , 7. 84- 7.
25 95(2H, m), 7.95-8.06(2H, m) . _
| R(CHd [ err]) [@R66:5301 {CHCIR, 261202.2808)- 1662, 1595, 1446, 1395, 1316, 1274, 1162,
1090 /cm [[err]][err]= +12.9 (CHC [err],c= 1.05,21.5[err]CO).

139 No.la- 1 3 7 CDO [err] 300MHz -

0. 97-2. 04( 14H 2.27(1H._m, 2. 31(2H,t, J=7. 2Hz), 3. 07(1H, m, 3. 70(3H,s) ,5. 1
5-5. 30( 3H, ¥ , ?{24!35'7.—6%(_‘?& m,7.96-8.02(2H, M. 5

|R(CHCl [err]): , 952, 2878, 1725, 1446, 1329, 1154, 1098 /cm
[[err]][err] :C-ﬁéﬁ’l%p@&&%ferr] ,€=1.03,22.0[err] C). No.la- 1 3 8

0.5 2.0 Santhje T UUEL B BIAQHm 80SE A0 (TS P ) 40
M, 5. 41( 1H, d, {38, §5)1 575 48(FHERY, FH (L Hs)IR38(1FBsR M, 59(1H,d,J=8.7Hz),7.87(1 H, d.
d,J=2.1and8.7Hz),8.40(1H,d,J=2.1Hz). |
\— 10 IR(CHCI,):3384,3266,2956,1709,1632,1602,1495,1473,1458,1430,1317,1231,
1148,1121/cm. _
[a]lp=+11.2° (CHCl,,c=1.01,23°C).

No.1a—149
15 CDCl; 300MHz | |
' 0.99-1.90(14H,m),2. 17(1H,m),2.28(2H, t,J=7.2Hz),3.00(1H,m),5.13-5.19 (2,
m),5.43(1H, d,J=6.0Hz),7.02(1H,d.d,J=2.4and9.0Hz),7.38-7.41(2H,m), 7.58(1
H.4,J=8.7Hz),7.96(1H, d.d,J=1.8and8.7Hz),8.45(1H,d,J=1.8Hz).
IR(CHCI,):3270,3020,2948,2868,1709,1601,1478,1448,1419,1815,1147,1120/
20 cm. |
[alp=-11.4° (CHCl,,c=1.01,23C).

No.1a—150
- CDCl; 300MHz _

25 0.97-1._88(14H,m),2.12-2.31(3H,m),2.38(3H,s),3.01(1H,m),5.14-5.19(2H,m),5.
36(1H,d,J=6.6’HzI'),7.24(1H,d.d,J=2.4and9.0Hz),7.59(1H,d,J=6.3Hz),7.66(1H,
d,J=8.7Hz),7.72(1H,d,J=2.4Hz),8.01(1H,d.d,J=1.8and8.7Hz),8.49(1H,d,J=1.
8Hz). | '
IR(CHCls):3470,3374,3260,3018.,‘2950,2868,1709,1474,1444,1412,1370,1319,



| RCCHO [err]): 3370, 3242, 3022, 2950, 2870, 1707, 1445, 1408, 1329, 1154, 1099 /cm
[[err]][err]=-0.6[err] (CHCI[err] c=1.06,21.5C) [[err]][err] +30.7

(CHO [err],c=1.06,21.5[err]C). 15 No.la- 1 39 CDCl [err] 300MHz
0.92-2.19(14H, M, 2. 27-2.34(3H, M, 3. 26(1H, n), 3. 65(3H,s), 4. 28(2H,s), 4. 37(1
H d,J=7.4Hz),5.34-5.50(2H, m, 7.37-7.62(9H H%

R(CHC [err]): 3389, 3294, 3028, 3015, 2954, 2873} 730, 1600, 1488, 1325, 1151, 1129

.

20 /cm [[err]][err]=-24.8 (CHC [err],c=1.01,24[err]C).

No.la- 1 4 0 1266,1(8%1145/1]11800MHz 25

0.92-2.22(15H, m, 2. 34(2H,t, J=7. 1Hz), 3. 24(1H, M), 4. 29( 2H, s) , 4. 81( 1H, d, J=7.

4Hz) , 5. 32- 5. 50dbt+4.97. (BHElH2¢ BAPHAC).
| R(CCHCl [err]): 3510, 3388 3251, 3031, 3015, 2956, 2877, 2668, 1708, 1601, 1488, 1318,
1151,1129 /cm [[err]][err]=-24.6 (CHCI[err] c=1. 02, 25[err]C)

140 CDCl [err] 300NMHz
0.92-2.19( 15”0‘?{?812‘1?2?2%1( J=7. 2Hz)[3 2]6(1H m,3.65(3H,s),4.31(2H, s), 4. 48

5 (1H, d, J=7. 4%@@ @@IQQ(ZH ,7.42-7.80(8H, M.
| R(CHQl [ er rﬁ) WMHE 18, 2955, 2877, 2225, 1730, 1597, 1479, 1320, 1152, 1129
lcm p}ﬂ ggﬁg{n?r)ozh ﬁl*,‘ﬂxi,ﬁ.rzrd(zﬂ’:é?elg‘i.ﬁﬂ)ﬂob&h{,m),é.gz(ﬁﬁ,é);%.i 4

2 - cd [2‘?
5-5.20(2H,m),5.32(1H,d,J=6.6Hz),7.11(1H,d.d,J=2.4and9.3Hz),7.45(1H,d,J=
2.4Hz),7.50(1H, d,J=9.3Hz),7.62(1H,d,J=8.7H),7.97(1H,d.d,J=2.1and8.7Hz),
8.50(1H,d,J=2.1Hz).
\— 10 IR(CHCI,):3260,3018,2948,1708,1483,1454,1432,1314,1287,1268,1188,1169,
1147/cm.
[a]p=+4.9° (CHCl,,c=1.01,28.5°C).

No.1a—15 2
15 CDCls 300MHz
0.98-2.04(14H,m),2.15(1H,m),2.30(2H,t,J=6.6Hz),3.04(1H,m),5.17-5. 29(3H
m),7.41(1H,d.d,J=1.5and8.1Hz),7.64-7.68(2H,m),7.92(1H,d,J=8.4Hz),8.00(1
H,d.d,J=1.8and8.4Hz),8.49(1H,d,J=1.8Hz). |
IR(CHC;):3266,3028,2952,2872,1707,1629,1591,1456,1416,1318,1275,1150/
20 ocm.

[a]p=+3.2° (CHCl;,c=1.04,23°C).

No.1la—153
CDCl; 300MHz

25 0.97-1.88(14H,m),2.16(1H,m),2.26(2H,t,J=7.2Hz),3.03(1H,m),4.64-4.65(2H,
m),5.16-5.50(5H,m),6.13(1H,m),7.14(1H,d.d,J=2.7and9.0Hz),7.46-7.52(2H,
m),7.63(1H,d,J=8.7Hz),7.97(1_H,d.d,J=1_.8and8.7Hz),8.49(1H,d,J=1.8Hz).
IR(CHCI1;):3374,3260,3020,2948,2868,1708,1599,1478,1446,1414,1314,1284,
1268,1184,1148,1120/cm. |



0.92-2.22(15H, m, 2. 35(2H,t, J=6. 8Hz), 3. 25(1H, m, 4. 32(2H,s), 4. 86(1H, d, J=7.
4Hz),5.33-5.53(2H,m, 7.43-7.80(8H, n) .

| R(CHC [err]): 3512, 3388, 3258, 3031, 3023, 3014, 2956 2877, 2225, 1708, 1597, 147
15 9,1319,1151, 1128 /cm [[err]][err]=-19.3

(CHC [err],c=1.09, 23[err] C). No.la-1 4 3 CDCl [err] 300MHz 20

1.00-1.93(14H m, 2. 17(1H m, 2. 27(2H,t, J=7. b4$) 3. 07(1H m), 5. 17- 5. 22( 2H,
m,5.36(1H, d, J=6.9Hz), 7. 77(1H, d, J=9. OHz), 8. 11- 8. 17(2H, m), 8. 36(1H, d. d,J=

2. land9. OHz) (& Shislih (eicil &Hzde 236G 1H, d, J=2. 1Hz) . |
| RGCCHO [err]) ;@%"82, B?esé, 3026, 2954, 28%1708, 1632, 1585, 1528, 1458, 1419, 1345,

1153/cm 25 [[err]][err]=+7.6[err] (CHCl [err],c=1.04,22[err]CO.

No.la- 1 4 4 CDCl [err] 300MHz

0.95-1.90(14HN9.12a 471 B14nm), 2. 25(2H,t, J=7.5Hz), 3. 02(1H, M, 5. 09( 1H, d, J=6.
141

6Hz), 5. 15- 5. 211&6&@091\4712@ 1H, d, J=8. 4Hz) , 6. 85(1H, s), 7. 54( 1H, d, J=8. 4Hz) , 7.
(R(CHaI T or B ) O 8005 hunee 36t 3ok S sodg e dTGeE 5235 27 gy
(G [orr], Cob bRt T pHD TAOUH RT3 T d8(2H m). 7,541 AL 0.7, 91,7.98
0. 97- 1. 90( 14H,(m’&),38§555,}ﬂ)s)_2. 27(2H,t,J=6.9Hz), 3. 02(1H, m, 3. 08(6H, s), 5. 1.
| IR(CHCls):3362,3257,.3020,2948,2868,1708,1637,1602,1579,1488,1457,1437,
1413,1345,1318,1301,1276,1182, 1104/cm.
N~ 10 [alp= +19.4° (CHCl,,c=1.01,25°C).
mp.88-90°C

No.1a—1.55
CDCl; 300MHz
15 0.92-2.02(14H,m),2.15(1H,m),2.31(2H,t,J=7.2Hz),3.01(1H,m),4.10(2H,s),5.1
" 0(1H,d,J=6.6Hz),5.18-5.35(2H, m), 7.04-7.26(5H,m), 7.6 7-7.76(H,m). |
IR(CHCI,):3266,3028,2952,2952,2872,1708,1599,1574,1478,1457,1418,1301,
1258,1147,1124,1101,1080/cm.
[0)ses +33.4° (CHCl,,c=1.00,23°C).
20
No.la—156
CDCl, 300MHz
0.91-2.21(15H,m),2.33(2H, t,J=6.9Hz),3.01(1H,m),5.11(1H,d,J=6.6Hz),5.27-5.
35(2H,m),6.85-6.96(5H,m),7.35(1H,d,J=2.1Hz),7.42(1H, d.d,J=2.1and8.7Hz).
95  IR(CHCI,):3384,3263,2957,1708,1587,1489,1462,1416,1290,1222,1151,1128/
cim.

[a]p=+6.4° (CHCl;,c=1.00,23°C).

No.la—157



10

2(1H,d, J=6. 3Hz), 5. 19-5. 25(2H, m, 6. 78-6. 84(2H, m, 7. 53(1H, d, J=8. 7THz) , 7. 76-
7.83(2H, m,8.30(1H, d,J=1.8Hz).

| R(CHC [err]): 3272, 3030, 2950, 2874, 1708, 1635, 1601, 1511, 1457, 1425, 1357, 1328,
- 1151, 1124/ cm [[err]][err}=+6.3[err] (CHO [err], C=1.04,23C). 15
No.la- 1 4 6 CDCl [err] 300MHz 145

0.95-2.00(14H, m, 2. 16(1H m, 2. 29(2Ht J=7.2Hz),3.05(1HM, 4.10(3H,s),5.1

3-5.28(2H, N, 6. 9Hz) , 7. 67- 7. 74(2H, M), 8. 08( 1H, d. d, J=1. 8and9. 0 20
Hz), 8. 11( 1H, s)@%ﬂ?ﬂ“&l"gﬂﬁ =1. 8Hz)

| R( CHC 1 9,
A 125? ill%ﬁﬁ?eg@?é%ﬁ@%*%@%a"{”%%ﬁ?%ﬁ 556,015 3 AT M D18 B0 015,
(CHQ[err],c= 11#;’9 BRhed lshﬁ)m%7§§-8l\ﬁ0(|3ﬂ'xh)‘8 .Z5(1H,m), £B0(1H/mi). 300MHz

0.92- 1. 92( 14H 17(1 2H, t, J=7.2Fz), 3. 01(1H, m, 3. 97(3H,s), 5. 1

0-5.27( 5Hrr) 6. B(CHCR): 3382%(238 2352?2524 1707, 1158, 1425, 14052818414 58(cin2. 1a
nd8. 7Hz), 8. 33(1H, d, J=2. 1Hz

142 5 [a]p= =+4.4° (CHCla,c-—l 02,22°C).

| RCCHC [err]): 3380, 3264, 3002, 2950, 2868, 1708, 1634, 1476, 1452, 1426, 1317, 1264,
1218, 1169, 1147, 1115 1068, 1031/ cm [[err]][err]=+5.6[err] (CHC[err], C=
1.02, 23[err]C)N la 5183-1 4 8 CDCl [err] 300MHz

CDCl; 300MHz
1.02-1.97(14H,m),2.20(1H,m),2.29(2H,t,J=7.2Hz),3.—06(1H,m),5.19-5.24(2H,

10 m),5.58(LH,d,d=6.6Hz),7.62(1H,m),7.72(1H,m),7.86-7.91(2H,m),7.96 (1, d,J
=7.8Hz), 8.04(1H, d.d,J=1.5and8.1Hz),8.34(1H,d,J=1.2Hz).
IR(CHCI,):3490,3260,3020,2950,2870,1707,1456,1399,1312,1165/cm.
[a],=-8.3° (CHCl,,c=1.00,23°C).

16 No.la—1529
CDCl, 300MHz .
0.92-1.88(14H,m),2.13(1H, m),2.24(2H,m),8.02(1H,m),3.90(3H,),5.12-5.26(3
H,m),7.29-7.58(4H,m),7.97(1H,d.d,J=1.8and7.5Hz),8.13(1H, d,J=7.5Hz),8.64

| (1H,d,J=1.8Hz). | S
U

20 IR(CHCls):3382,3266,3018,2956,1708,1629,1594,1476,1467,1325,1‘245,1227,
1158,1146/cm.
[o]p=+14.6° (CHCl;,c=1.00,22°C).

No.la—160

25 CDCl, 300MHz
0.93-1.88(14H,m),2.18-2.24(3H,m),3.00(1H,m),5.08-5.21(3H,m),7.28-7.33(1
) H,m),7.4."7-7.5_1(3H,m),7.90(1H,d.d,J=1.5and7.8Hz),8.10(1H,d,J=7.8Hz),8.63
-8.64(2H,m). | |
IR(CHCL,):3465,3380,3275,3020,2957,2876,1708,1627,1604,1495,1473,1457,



0.90-1.98(14H, m, 2. 15(1H, M, 2. 28(2H, t, J=6. 9Hz) , 2. 91(6Hs), 3. 03(1H, M, 4. 01 -
(3H,s),5.15-5.26(3H, m, 7. 18(1H,s), 7. 38(1H,s), 7. 59( 1H, d, J=8. 7Hz) , 7. 87( 1H, d.
d, J=2. 1and8. 7Hz) , 8. 40( 1H, d, J=2. 1Hz) . 10 '

| RCCHO [err]): 3384, 3266, 2956, 1709, 1632, 160%4 495, 1473, 1458, 1430, 1317, 1231,
1148, 1121/ cm [[err]][err]=+11. 2[err CHCl [err],c=1.01, 23[err] O).
No.la- 1 4 9 15 CDCl[err] 300MHz ' :

0. 99- 1. 90( 14H18R8A24, 1222)j1 186 23(4BWExh, J=7. 2Hz) , 3. 00( 1H, ), 5. 13- 5. 19( 2H,
m, 5. 43(1H, d, J=6. 0kz) , 7. 02( 1H, d. d, J=2. 4and9. Okz), 7. 38-7. 41(2H, m), 7. 58(1

H, d, J=8. 7Hz) , T 24 (G HCh, Gein08.22°C)., 8. 45( 1H, d, J=1. 8Hz) .
I R( CHCI [err]): 3270, 3020 2948, 2868, 1709, 1601, 1478, 1448, 1419, 1315, 1147, 1120/
20 cm [[err]][err]=-11.4[err](CHC [err],c=1.01,23[err]C).

No.la- 1 50 _C[{:I rr] 300MHz 25 _
0.97-1. 88(14HN{31§ 12- zé§1(3H m,2.38(3H, s),3.01(1H m, 5. 14-5. 19(2H ) , 5.

36(1H, d, J=p. 6 2. 4and9. OHz) , 7. 59( 1H, d, J=6. 3Hz) , 7. 66( 1H,
d, J=8. 7Hz)§7 @(ﬂg gﬁgﬂzgagm) 8. 01(1H d. d, J=1. 8and8. 7Hz) , 8. 49( 1H, d, J=I .

8Hz) . 0.98-1.88(14H,m),2.17(1 2242HtJ 7.2Hz),3.05(1H,m),5.16-5.20(2H,
| RGCHO [err]): 3470, 3374, 3260, 30 8 29 0, 2868, 1709, 1474, 1444,"1412,71370, 1319,
143 126@1)15,@3(111{4(5&6361&2))7 40(1H m[) [7655(11H m)[7. G&ﬂH?[deJ#S 1Hz) 7.89(1H,

(CHO [err],c=1.00, 24[err] C).
d.d, J=1.5and8. 1Hz),8.01(1H, m) 8 06(1H d J—8 1Hz),8.12(1H,d,J=1.5Hz).

IR(CHCls).3478,3266,3028,2952,2874,1708,1454,1417,1323,1196,1148/cm.
10 [a]p=+21.9° (CHCl,;,c=1.01,28°C).

\_
No.la—16 2.
CDCl, 300MHz
0.96-1.98(14H,m),2.02(1H, m),2.25(2H, t,J=7.2Hz),3.05(1H,m),4.10(3H, s),5.1
15 4-5.25(2_H,m),5.41(1H,d,J=7.2H_z),7.35-7.42(1H,m),7.51-7.6l4(3H,m),7.94-8.0
' 0(1H,m),8.16(1H,s). |
IR(CHCI,):3368,3274,3028,2952,2874,1708,1633,1583,1465,1452,1438,1413,
1315,1151,1103,1053,1024/cm. '
[a]lp= +15.1° (CHCl,;,c=1.01,23°C). mp.108-110°C
. 20 |

No.la—16 3
d-DMSO 300MHz |
0.97-1.84(14H,m),1.92(1H,m),2.04(2H,t,J=7.5Hz),2.90(1H,m), 5.08-5.23(2H,
m),7.82(1H,s),7.38-7.61(2H,m),7.62(1H,)7.68-7.71(1H, m), 7.92(1H, s), 8.14-8.

25  17(1H,m),10.7(1H,s),11.9(1H,s).
IR(KBr):3350,3295,2952,2874,1707,1636,1601,1466,1431,1389,1315,1251,1
174,1146,1106/cm. | "
[alp= -25.3° (CH,OH,c=1.01,25°C). mp.159-162°C



5 CDCl[err] 300MH

0.97-1.89(14H, M, 2.17(1H m, 2. 25(2H,t, J=7. 2Hz), 3. 03(1H, m, 3. 92(3H,s),5.1
5-5.20(2H, m,5.32(1H,d, J=6. 6Hz), 7. 11( 1H, d. d, J=2. 4and9. 3Hz), 7. 45(1H, d, J=
2.4Hz),7.50(1H,d, J=9. 3Hz), 7. 62( 1H, d, J=8. A4y, 7. 97( 1H, d. d, J=2. 1and8. 7Hz) ,
8.50(1H,d,J=2.1Hz). 10

| R(CCHO [er 1] 2p328 QL 30884 2948, 1708, 1483, 1454 1432, 1314, 1287, 1268, 1188, 1169,
1147/ cm ?&?err]%[err] =+4.9[err] (CHO[err],c=1.01, 23.50).

No.la- 1'5 2cpky, ddorberr] 300MHz

0.98-2.04(14H m, ¥2. 15(1H, m, 2. 30(2H,t, J=6. 6Hz), 3. 04(1H, M, 5.17-5. 29( 3H,
M, 7. 41(1H, 0.98- D:96(ErAdR), 2105 1A, 63 2R HEER Y, ZHHZE . OF(1H,ni);8.32@H, § J87( 1
H, d. d,J=1.8and8.4Hz), 8.49(1H, d,J=1.8Hz).

| R(CHO [ er r ] 2H2266,956 23 (2H5®) 58711 H; 0,5 =688 ).  BB(1H58),744 5, 71628 Him) 57 .986 0/
20 cm H[ err err]=+3.2[err] (CHCI[err] c=1.04, 23[err] 0.
No.la- 1 & 31H,m), ,8kr] 300MHz .

% 5 165, éé‘fwrﬁﬁlé%pﬁﬁﬁfééﬁz@ l*aﬁf@%l%ﬂiéimsﬂ@é 884315,

,7.63(1H, d fg% 15% 97(1H, d. d, J=1. 8and8. 7Hz) , 8. 49( 1H, d, J=1. 8Hz) .
IR( cHal [err] 11953329958y 3020, 2948, 2868, 1708, 1599, 1478, 1446, 1414, 1314, 1284,

1250 194 0TI CGheo BB AP Gt err1

10 No.la—165
CDCl, 300MHz
0.95-1.98(15H,m),2.26(2H,t,d=7.5Hz),3.04(1H,m),4.15(3H, 5),5.20-5.26(2H,m
),5.34(1H,d,J=6.9Hz),7.41-7.47(1H,m),7.65-7.68(2H,m),7.89-7.92(1H,m),8.3
2(1H,s). | |

15 IR(CHC,):3366,3087,3022,2957,1708,1632,1538,1463,1408,1364,1346,1308,
1227,1212,1205,1167/cm.
[alp= +19.6° (CHCl,,c=1.01,25°C).

No.1a— 166

\_ 20 CDCl; 300MHz
0.97-2.02(15H,m),2.27(2H,t,J=6.9Hz),3.07(1H,m),4.14(3H,5),5.21-5.27(2H,m
),5.47(1H,d,J=6.9Hz),7.64(1H,s),7.72(1H,d.d,J=0.6and9.0Hz),8.25(1H,s),8.4
7(1H,d.d,J=2.4and9.0Hz),8.94(1H,d.d,J=0_.6and2.4Hz).
IR(CHCl;):3373,2957,1708,1639,1587,1528,1467,1428,1415,1345,1221,1184,

25  1155/cm. '

[a]p= +14.4° (CHCl,;,¢=0.50,25°C)

No.la—167
CDCl; 300MHz



No.la- 1 5 4 CDCl [err] 300MHz 5

0. 99- 2. 00( 15H, rr) 2.26(2H,t,J=7. 2Hz), 3. 03(1H, ), 4. 07(3H, s) , 5. 23-5. 27(2H, m
).5.36(1H, d,J-7.2Hz),7.20(1H, s),

7.36-7.48(2H, M, 7.55-7.58(1H, M, 7. 91-7.93 148 (1H m,8.52(1H,s).

| RCCHO [err]): 3362, 3257, 3020, 2948, 2868, 1708 1637 1602, 1579, 1488, 1457, 1437,
1413, 1345, 1318, 1301, 1276, 1182, 1104/ cm % i_!]{[errdz +19, 4

(CHO [err], c-0-9812.98( 4 Hjm), 2.15(1H, mps2. %’é(%i) eTr-r7} z),3.04(1Ngm).3.9%(2H,9),5.1
CDC [err] 30

0,02 5 0o 14101 SUCTEET-A- AT 57T S BT A G AP
0( 1H, d, J=6. 6Hz@ 2;’658 5.35(2H, n), 7. 04- 7. 26(5H, 1) , 7. 67- 7. 76( 2H, m)

|R(CHO [err]): 30683028, 2952, 2952, 2872, 1708, 1599, 1574, 1478, 1457, 1418, 1301,

1258, 1147, 112141%;1;@@1 %&%03020 2948, 2bh8f1r7]d7p3451 1ﬁ§,1‘319,1172 1144,1101,1071/
(CHCI[err] c=1 err] No.Ta- 7576 err?

0.91-2. 21(515Hm) , 2. 33(2Ht J= 6 9Hz) 3.01(1H m, 5.11(1H, d, J=6. 6Hz) 5.27-5.
35(2H, m) , 6. 85- 6. 96(5H, ) , 7. 35( 1H, J=2. 1Hz) , 7. 42( 1H, d. d, J=2. 1and8. 7THz) . 25
| R(CHCI [err])cd3e#]18263(CHET, ¢7DD4IZBT) 1489, 1462, 1416, 1290, 1222, 1151, 1123/
cm [[err]][err]=+6.4[err] (CHC [err],c=1.00,23[err]C).

No.la-15 7.

No.1a—16 8
CDCl, 300MHz

10 0.90-1.88(14H,m),2.16(1H,m),2.25(2H, t,J=6.9Hz),3.00(1H,m),5.00-5.19(2H,
m),5.85(1H, d,J=6.6Hz),7.25-7.80(1H,m),7.48-7.50(2H,m), 7.73(1H,d.d,J=1.5
and8.1Hz),8.08-8.14(3H,m),8.93(1H,s).
IR(CHCl,):3466,3380,3276,3016,2957,1708,1630,1495, 1458,1324,1241, 1150/
cm.

15 [a]p=+18.0° (CHCl;,c=1.00,22°C).

No.la—169 .

CDCl, 300MHz - |

0.87-1.86(14H,m),2.15(1H, m),2.25(2H, t, J=6.9Hz),2.98(1H,m),3.89(3H.5),5.0
20 0-5.22(2H,m),5.27(1H,d,J=6.9Hz),6.88(1H,d.d,J=2.1and8.4Hz),6.94(1H, d, J=

2.1Hz),7.69(1H,d.d,J=1.5and7.8Hz),7.92-8.01(3H,m),8.83(1H, s).

IR(CHCL,):3465,3378,3276,3022,2957,1708,1630,1609,1569,1459,1433,1314,

1281,1229,1151/cm. | |

[alp=+19.3° (CHCl,,c=1.01,21°C).

25

No.la—170

CDCl; 300MHz

0.88-2.25(17H, m),3.04(1H,m),3.84(3H, 5),3.95(3H, 8),5.06-5.26 (3H,m),6.87-6.

98(2H,m), 7.69(1H,d.d,J=1.6and8.2Hz),7.93-9.05(3H, m).



145 CDCl [err] 300MHz 0.97-1.91

(14H, ), 2. 18(1H, m, 2. 26( 2H, t, J=6. 9Hz) , 3. 04( 1H, m) , 5. 18- 5. 26( 3H,

n,7.52.7.56(2H ), 7. 88-8.00(3H m, 8. 25(1H m), 8. 69(1H, ) .

| RGCCHO [err]): 3382, 3268, 2952, 2874, 1707, 148791425, 1409, 1318, 1152/cm 5

[[err]][err]=+4. 4[err] (CHC [err],c= 1.02,22[err] Q). No.la- 1 5 8

CDdl

1 ozﬁ%um%@bb@?ﬁ#f’f L8, 1630, }591211499 L1343, 424, U826em, oy 10
,5581Hd 6 . 86-7.91(2H, 7.96(1H,d, J

r_r)7 8Hz),(8 04(%lfdﬂo??:1(.{g¥ ichg&m(z)? 4(1H d J=1. 2Hz)( " (

| RCCHC [err]): 3490, 3260, 3020, 2950, 2870 1707, 1456, 1399, 1312, 1165/ cm
[[err]][err]=-8.3[err] (CHCl[err], c=1.00, 23[err]C). 15 No.la- 159
CDCl [err] 30QWbida — 1 P.192-1.88(14H m, 2. 13

1H, M, 2.24(2H, M, 3.02(1H m, 3.90(3H, s),5.12-5.26(3

,m, 7. 2957 EK%DEIH, rﬂﬁO‘MHZ(lH d.d, J=1. 8and7. 5Hz), 8. 13(1H, d, J=7. 5Hz), 8. 64
H d, J=1

(CHO [err] )3 3@5220@@@@@@1% 18628231 an), 856 (AHe), 31 149G H. 0097368 BH )50N2 27

8, 11461 oy o oo, 518 hOLERRIET 1S, PLSliR 4 &5LL §d Bt b A0S,
7. ar- 7. SHGHR 3588 ee a0 L nhons Hid, Epe s Mo ipsorty

gtg:IA

Iro

|R(CHO [er 1) /SB65, 3380, 3275, 3020, 2957, 2676, 1708, 1627, 1604, 1495, 1473, 1457,
146 10 [olp= -14.7° (CHCls,c=1.07,25.0°C). |
— -
No.la—17 2
CDCl, 300MHz
0.97-2.02(14H,m),2.23(1H, m),2.28(2H,t,J=7.2Hz),2.66 (3H,8),8.14(1H, m),5.1
16 2-5.22(2H,m);5.41(1H,d,J=7.2Hz),7.45(1H,d.d.,J=2.1&8.7Hz), 7.76(1H,d,J=8.
 7Hz),7.78(1H,d,J=2.1Hz). -
IR(CHCl,):3372,3250,3022,2950,2868,1707, 1514,1419,1386,1279,1154,1112
/cm. |
[alp= -4.1° (CHCl,,c=1.08,26.0C) m.p.141-143°C
o 0

No.la—173

CDCl; 300MHz

1.15-2.42(17H,m),2.91(1H,m),5.15(1H, d,J=4.2Hz),5.25-5.40(2H, m), 7.85(1H,

t,J=7.2Hz),8.00(1H, t,J=8.1Hz),8.15-8.20(2H, m),8.6 7(1H, d,J=8.1Hz),8.73(1H,
25 - d,J=8.1Hz),8.83(1H,s),9.43(1H,s). |

IR(KBr):3422,3269,3046,2952,2871,1711,1617,1447,1333,1243,1161,1146/c

m.

[a]p=-41.0° (CH;0H,c=1.01,23°C).



1328, 1240, 1222, 1156, 1149/ cm [[err]][err]=+8.2[err]

(CHC [err],c=1.01, 22[err] O). No.la- 1 6 1 5 CDCl[err] 300MHz
0.98-1.88(14H, M, 2.17(1H m, 2. 24(2H,t,J=7. 2Hz), 3. 05(1H, m, 5. 16- 5. 20( 2H,
m, 5. 35(1Hd, J=6. 6Hz), 7. 40(1H, m), 7. 55(1H, m 7, 63(1H, d,J=8. |Hz), 7.89(1H,
d.d, J=1. 5and8. | Hz), 8. 01(1H, i), 8. 06( 1H, d, J=8%9z) , 8. 12( 1H, d, J=1. 5Hz) .
|R(CHC [err]): 3478, 3266, 3028, 2952, 2874, 1708, 1454, 1417, 1323, 1196, 1148/ cm
10 [[err]][errNeAZd ~O1(TCHCI [err], c=1.01, 23[err] O). No.la- 1 6 2
CDCl [err] 300MHz

0. 96- 1. 98( 14H, @PC2,R(DMSO , 2. BOOMHE, J=7. 2Hz), 3. 05(1H, M), 4. 10(3H,s),5. 1

15
4-5.25(2H, m) , 51.80¢LBR2€L AFEMR220(2H 3516 .6H2) 2. 3§ (YH, 51), 2. 98 (X Bm ):§.05-5 2262H,
1H ), 8. 16(1H,s) .
TR O [ or 1] bR Fid oot Hak 3. HaT-92(3gm) 81 (1Bkd. oy 5h. a3, THB:B 59(E
1315, 1151, 11031053 / - t1] Lernl = r .
(CHO [err] ,Jsc:ff.[dg?ﬁ[]’g%]%%‘%ﬁ%ﬁﬁﬁ)éﬂr{’f@ﬁ%5%&&%‘%’1%@1{9-6 3
dlerr]-DVBO 3 . .
0 571 pa( 1art DYRBRAAY3352,2859. 3871, 1696, L1T8. 14281335, 108,119,118, 1160.1
M, 7.32(1H, s) . fo@8m7- 61(2H, M), 7. 62(1H, s) 7. 68- 7. 71(1H, m), 7. 92(1H, s) , 8. 14- 8.
25 17(1H m, 10. 7(1H, s), 11. 9( 1Hs).
| R(KBr) : 3350, 39552958, 2DMSO45:0.56,26°001, 1466, 1431, 1389, 1315, 1251, 1
174, 1146, 1106/ cm [[err]][err]= -25.3[err]
(CH err]OH,c=1.01,25[err]C). np.159-162[err]C
- 10 No.la—175
h . .
CDCl; 300MHz
0.96-1.87(14H,m),2.20-2.25(3H,m),2.95(1H, m),3.66(3H,s),4.74(1H,d,J=6.6H
2),5.10-5.12(2H, m),6.88(1H, d,J=1.2Hz),7.87-7.50(3H,m), 7.56 (1H, dd,J=8.7,1.
5Hz),7.68-7.77(3H,m),8.06(1H, 5),9.44(1H,dd,J=1.2Hz).
15 IR(CHCI,):3462,3374,3026,3006,2952,2872,1724,1610, 1580,1484,1452,1358,
1309,1147. |

" [a]p=+16.4° (CHCl,;,c=1.05,26°C). mp.130-132°C.

No.la=-176
o 20 CDCl;+CD,0D 300MHz
1.00-2.02(14H,m),2.22(1H,m),2.29(2H,t,J=6.9Hz),2.88(1H,m),5.16-5.26(2H,
m),6.87(1H,s),7.28-7.567(4H,m),7.69(1H,d,J=8.4Hz),7.75-7.78(2H,m),7.99(1H,
s).
IR(KBr):3254,2944,1704,1484,1453,1358,1305,1147.
25 [a]p=+13.0° (CH;0H,c=1.02,24°C), mp.160-161°C

No.la—177
CDCl, 300MHz
0.96-1.88(14H,m),1.88-2.26(3H,m),2.94(1H,m),3.67(3H, s),3.87(3H, 5),4.6 7(1



147 No.la-1 6 4 CDCl [err] 300MHz

0.98-1.96(17H, m, 2. 05(1H, m, 2. 25(2H, t, J=7. 2Hz), 3. 07(1H, M, 4. 32(2H, q, J=7.
2Hz), 5.19-5.23(2H,m, 5. 31(1H, d,J=7.8Hz),7.38(1H m,7.41- 7.62(3H m, 7.95(
5 1H m), 8. 15(1H, s). 5

| R(CHC [err]): 3360, 3018, 2946, 2870, 1709, 1633 Y457, 1445, 1425, 1394, 1314, 1176,
1152, 1105/ cm [[err]][err]= +12. 7[err] (CHCA [err],c=1.02, 25C).
np. 108- 109 er 1H,Brs),5.08- 5{14(2\11 rh)a,617'll1HdJ—1 5Hz)69a3ﬁq2é2H]m)30cﬂa-ﬁ 5701
0.95-1.98(15HmM, 2. 26(2H,t, J 03 &g 4. 15(3H,s), 5. 20-5. 26( 2H, m
), 5.34(1H, d, J::ﬁ) 9}&5}777043Hmseq 18,879 @3 (VHggsdH, ) , 7. 89- 7. 92(1H,m, 8.3
2(1H, s

"ROHd ferr]) Iyg@a@bnm@wwnsl%@z 1334, 163051405 1435,435 13951282, 1245

1227,1212, 1205, %6;{5{,&1 [[err]][err]= +19.6[err]
(CHa [err], c=t FiY o) . No.la- 1 6 6 20 CDO[err] 300MHz
0.97-2. 02( 5H 91;@ (1H, M, 4. 14(3H,s),5.21-5. 27(2H, m
), 5.47(1H, g‘]@q’zl)?g g?ﬁéﬁgi gf?ﬁ?d d, J=0. 6and9. OHz), 8. 25(1H,s), 8.4
7(1H,d. d, J= 2 4and9. OHz) 8.94( 1H, d. d, J=0. 6and2 4Hz) .
| R( CHCl [err]) 3373, 2957, 1708, 1639, 1587, 1528, 1467, 1428, 1415 1345, 1221, 1184,
25 1155/ cm No.la—1 T[aarr]][err]— +14. 4] err] (CHCI[err] c=0. 50, 25[err]C)
No.la- 1 6 7 CDCl [err] 300MHz
, CDCl;+CD;OD 300MHz
0.96-1.91(14H,m),2.19(1H,m),2.27(2H,t,J=6.0Hz),2.85(1H,m),3.87(3H,s),5.1
10 6-5.23(2H,m),6.99-7.02(2H,m),7.41(1H,m),7.64-7.73(3H,m),7.92(1H,m).
IR(CHCls):3366,326 1,3004,2954,2873,1705,1611,1496,1458,1438,1304,1286,
1253,1180,1149,1128/cm.

[a]p=+14.6° (CHCIl;,c=1.02,22°C).

15 No.la—1729
CDCl;+CD;0D  300MHz | |
0.96-1.87(14H,m),2.15-2.23(3H,m),2.93(1H,m),3.85(3H,s),5.10-5.16(2H, m),6.
j90-6.93(2H,m),7.50.(1H,m),7.60-7.65(3H,m),7.91(1H,d,J_=0.9Hz).
IR(CHC]I;):3369,3270,2950,2873,1719,1612,1498,1456,1440,1359,1306,1269,
\ 20 1219,1146,1127/cm.
[a]lp=+18.1° (CH;OH,c=1.00,22°C).

No.la — 1 80
CDClg+CD;OD  300MHz
25  1.03-1.86(14H,m),2.08-2.17(3H,m),2.91(1H,m),5.06-5.10(2H,m),6.76 (1H,m),
: 6'.86-é.90(2H,m),7.48(1H,m),7.61-7.69(3H,m),7.89(1H,m).'
IR(CHCl,):3360,3259,2954,2873,1706,1612,1497,1457,1360,1306,1272,1230,
1176,1148,1126/cm. | |
[a]p=+20.3° (CH;0H,c=1.00,22C).



148

0.92-2.00(14H,mM, 2.15(1H, m, 2. 27(2H,t,J=7. 2Hz), 3. 04(1H, M, 3.97(2H,s),5. 1
.5-5.30(3H, M, 7.35-7.47(2H, m, 7.55-7.63(1H m, 7.80-7.96(3H m,8.05(1Hd,J-
=0. 3Hz) . ' ' '

| RCCHC [err]): 3260, 3020, 2948, 2868, 1707, 1451, 1413, 1319, 1172, 1144, 1101, 1071/
5cm [[err]][err]=+18.2[err] (CHO [gg2],c=1.04,22[err]C).

No.la- 1 6 8 CDCl [err] 300MHz 10

0.90-1.88(14H, m,2.16(1H m, 2. 25(2H,t, J=6. 9Hz), 3. 00(I H, m, 5. 00- 5. 19( 2H,
m,5.35(1H,d, J=6. 6Hz), 7. 25-7.30(1H, m,7.48-7.50(2H, m, 7. 73(1H,d. d, J=1.5

and8. | Hz), 8&84]2% Jéggl—%rr) , 8.93(1H, s).

| RGCHO [err]) 84683 , 3276, 3016, 2957, 1708, 1630, 1495, 1458, 1324, 1241, 1150/
cm 15 [[err rrémgIO[err] (CHC[ err], c=1.00, 22C). No.la- 1 6 9
CDCl [err] 300NFZ"® ’87-1. 86( 14H, m) , 2.

15(1H, m, 2. 25 X 92

0- g 22?)2H, n, gyg%?ﬁfg@:'%)gég)ﬁgﬂg%? 1%682&3’&?32@2%%{8 91 ;I,’Ien.) ’934?11ﬁ,Hd,s ?1’ 5.0
2. 1Hz) , 7. 69( 18(1 1, ddJ=6-9Hw) 5123 &:25 (2H,9); 8.6211 H}4)/1).4 8- B34 GH, %)), 7.59(1H,m), 7.
IR(CHO [err]): 3465, 3378, 3276, 3022, 2957, 1708, 1630, 1609, 1569, 1459, 1433, 1314,
1281, 1229, 11570H,m),7.97(JHaem).] | [err] =+19. 3[ err] '

(CHC [err],c=1.01, %&eagarg Q. 25 . No.la- 1 7 0 CDGmLe”] 300MHz
0. 88- 2. 25( 17HRYCHCdgy ,Qa%?@,ﬁﬁ?@ﬁ%ﬁ;%ﬁ@sé%9{3,31)4,65,.kﬁ@ﬂs.l%%é 44enk . 87- 6.

93(2H m, 7. 69&]?—*9—3&.’9]5%0%]2%‘-&Wﬂg"(}%?_ 9.05(3H m .

10 No.la—182
CDCl, 300MHz
0.94-1.90(14H,m), 2.25(2H,,J=7.5Hz),2.30(1H, m),2.98(1H,m),3.70(3H, ),4.8
3(1H,d,J=6.6Hz),5.13-5.16(2H,m),6.95(1H,d,J=1.5Hz),7.11-7.23(2H,m), 7.4(
1H,d,J=8.1Hz),7.65(1H, d,J=8.1Hz),7.79-7.98(4H,m),9.08(1 H,br).

15 IR(CHCI,):3458,3372,3020,3002,2946,2868,1719,1598,1452,1422,1321,1300, -
1157/cm. | "
[a]p=-6.6° (CHCly,c=1.00), mp150-151°C

U No.la—183

20 CDCl; 300MHz
0.95-1.94(14H,m),2.26(1H,1_n),2.-28(2H,t,J=7-.5Hz),3.00(1H,m),5.16-5.19(2H,
m),5.832(1H,d,J=7.2Hz),6.93(1H,d,J=1.2Hz),7.13(1H,m),7.22(1H,dd,J=7.8,6.
6Hz),7.42(1H,d,J=7.8Hz),7.63(1H,d,J=7.8Hz),7.76(2H;d,J=8.4Hz),7.90(2H,d,
J=8.4Hz),8.95(1H,br).

25 IR(CHClS):3458,3374,32@)‘0,3020,3002,2948,2868,1708,1598,1452,1422,130
1,1156/cm.
[a]p=+17.9° (CHCl;,c=1.01,22°C).

No.1a—184
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| RCCHCI [err]): 3026, 2957, 1708, 1630, 1601, 1460, 1331, 1243, 1224, 1152/ cm
[[err]][err]=+17.2 (CHC [err],c=1.00, 22[err]C). : No.la- 1 7 1 5
CDCl [err] 300MHz '
0.95-2.00(14H,mM, 2.16-2.32(3H, M, 2.66(3Hs), 3.14(1H, m, 3.68(3H,s),5.09(1
‘H, d,J=6.8Hz),5.10-5.28(2Hn), 7. 45(1H, d.d.i5B=1.8&8.6Hz),7.75-7.84(2H m.

| RCCHC [err]): 3374, 3018, 2946, 2868, 1725, 1585, 1513, 1436, 1340, 1278, 1153, 1112

/7cr2n 10 [%Meré%k%?(a—l(}[err] c=1.07,25.0[err] 0. No. |l a-
9.97-2.02(14R Bb.7.06% 411,1), 2263 2. 31G1E =681, 350 oI A 2616 e B

2 Hg) 23( 5?( m, jilézsi?H%éﬁ oA 5177 8B (Tt d), 9. 801 7B 4L, AHBLOFRTOA Viele iz .

| RCCHCI [ err] ) 4G@IL 368232, 2950, 2868, 1707, 1514, 1419, 1336, 1279, 1154, 1112
/cm [[err]][err]=-4.1 (CHC[err],c= 1.08,26.0[err]Q

m p. 141- 143[ efR(CHCEY): 3384 3201, 3919,295831709,1615;1])59931:56]1,34&3\/1-405,1344,1326,
1.15-2.42(17H,m, 2. 91(1H,m, 5. 15(1H, d, J=4. 2Hz) , 5. 25-5. 40( 2H, ) , 7. 85( 1H, .
t,J=7.2Hz), 8. 3I.I1I163 .1 Hz), 8.15-8.20(2H,m, 8. 67(1H, d, J=8. 1Hz), 8. 73( 1H,

|Zg( KgrS] 2422@59‘“%%%H@§q2 i%ii,@ﬁl?, 1447, 1333, 1243, 1161, 1146/ ¢

m [[err]][_err]—-41 O[err] (CHerr]OH c=1.01, 230).

No.1a—185
10 CDCl, 300MHz
0.89-2.20(15H,m), 2.26(2H, d.t,J=2.1and7.2Hz),2.99(1H,m),5.08(1H,d,J=6.3H
2),5.09-5.24(2H, m),6.90(1H, d,J=1.2Hz),7.32-7.48(4H,m),7.64-7.72(3H,m), 8.
20(1H,d,J=1.2Hz),9.00(1H,s).
IR(CHC,):3464,3375,3275,3022,2956,1707,1605,1490,1449,1356,1322,1219,
15 1147,1131/cm. |
[o];=+21.6° (CHCl,,c=1.01,23°C).

"

No.la—186
U ' CDCl;:300MHz
20  1.36-2.24(14H,m),2.31(2H, t,J=7.4Hz),2.49(1H,brs),3.37(1H, m),3.67(3H,s),5.
38-5.50(2H,m),7.40-7.68(9H, m). |
IR(CHCl,):3375,1727,1602,1485,1362,1221,1207,1168, 1045/cm.

No.1a—1817
25 CDCl,;:300MHz
1.10-2.25(14H,m),2.36(2H, t,J=7.2Hz),2.47(1H,m),3.37(1H,m),5.35-5.54(2H,
m),5.62(1H,d,J=7.2Hz),7.39-7.70(9H, m). | |
IR(CHCl,):3674,3496,3376,3234,3012,2952,2880,2650, 1725(sh), 1709,1602, 1
. 485,1420,1360,1167/cm. '



150 No.la- 1 7 4 CDCl [err] +d[ err] - DMSO 300MHz
1.00-1.92(14H,m, 2. 20(2H,t, J=6. 6Hz), 2. 35(1H, M, 2. 92(1H, n), 5. 05-5. 22( 2H,
m,6.63(1H d, J=5.4Hz),7.77-7.92(3H,m, 8. 31(1H,d. d, J=1. 8and8. 7Hz) ,8.59(1 5
H, d, J=8. 7Hz) , 8. 73(1Hd, J=8. 7Hz), 9. 01(1H, s), 9. 55(1H, d, J=1. 8Hz) .

| R(CKBr): 3433, 3252, 2952, 2871, 1696, 1578, 1423, 1335, 1308, 1219, 1185, 1160, 1
106/cm [[err]][err]=-19.3 (DVSO, C=05%0, 23[err] C). 10 - No.l a-175
CDCl [err] 300MHz

096187(14 0 (3H 2.95(1H, m, 3. 66(3H,s), 4. 74(1H, d, J=6. 6H
z), 5. 10- 5. 12(2ﬁ2rﬁ%é’ é‘%—{*ﬁp S%mz) 7.37-7.50(3H,m), 7. 56( 1H, dd, J=8. 7, 1.
5Hz),7.68-7.77(3H m, 8. 06(1H s), 9. 44(1H dd, J=1.2Hz). 15

| R(CCHO [err]): 3462, 3374, 3026, 3006, 2952, 2872, 1724, 1610, 1580, 1484, 1452, 1358,
1309, 1147 ld[_eirgh[err] =+16. 4[err] (CHCI[err] c=1.05, 26[err] O .

. 130- 132[ e & No.1a- 1 7 6 20 CDO[err] +CD[err] 0D 300Mz
1.00- 2. 02(14%@]))31@.2@3[\/]]th),2.29(2Ht J=6.9Hz), 2.88(1H m, 5. 16-5.26( 2H,
m,6.87(1H,s),7.28-7.57(4H, m, 7. 69(1H,d, J=8.4Hz), 7. 75-7. 78(2H, m, 7. 99( 1H,
R(KBr) : 3354,2864,.97Q4H,4542. 22 633 m)5;2,3638H, 9121 95(1 8 5n), 3.6 7(3H, 5),3.93(3H, 8),4.

| R(

e kiS5 6l Bl L8057

1552 26034 i 2 SO B ©7OF ) 4 73
IR(CHCI;):3385,3286,3029,3019,3015,2954,2877,1718,1617,1598,1567,1507,
1311,1269,1153 /cm.

10 [a]p= -29.4° (CHCl;,c=1.01,25°C).

No.1a—18 9
[alp=-7.T° (CHCl;,c=1.00,24°C).

16 No.la—190
[a]p=-17.8° (CHCl;,c=1.00,24°C). -

No.la—19 1
Y CDCl, 300MHz

20  0.95-2.20(14H,m),2.30(1H,m),2.36(2H, d,J=6.9Hz),3.21(1H,m),4.25(2H,s),5.0
7(1H,4,J=7.8Hz),5.85-5.48(2H,m),7.25(1H,dd,J=1.8 and 8.1Hz),7.32-7.35(2
H,m),7.59(1H,d,J=8.1Hz),7.94(1H,s),8.14(1H, d,J=2.7Hz),8.23(1H,d.d,J=2.7a
nd8.7Hz). |
IR(CHCl,):33886, 3026,3015,2057,2877,2633, 1702, 1617, 1573, 1530, 1348,1123

25 lem.
[alp= -6.1° (CHCl;,c=1.01,25C).

No.la—19 2
" CDCl; 300MHz



H, brs),5.08-5.14(2H, m, 6. 77(1H,d, J=1. 5Hz), 6. 99-7. 02(2H, m, 7. 53- 7. 57( 1H,

m, 7.65-7.70(3H,m,8.00(1Hs),9.27(1H, brs).

| RCCHC [err]): 3426, 3376, 3006, 2952, 1724, 1610, 1495, 1438, 1357, 1308, 1282, 1249,
1177, 1147/cm 5 [[err]][err]=+18.1[err] (CHC [err],c=1.02,22[err]C).
No.la- 1 7 8 CDCl [err]+CD err] CD 300MHz .

0. 96-1.91( 14H, rr) 2.19(1 H m, 2. 27(2H, t, J=6188) , 2. 85(1H, n), 3. 87(3H,s), 5.1
10 6-5.23(2H,mM,6.99-7.02(2H, M, 7.41(1H M, 7.64-7.73(3H m, 7.92(1H m

| Lo R gt A SR R T Hon 436D 8 e 480 AT

g S'SC' [err], c3b(PR,£E9'8HE) 5.37-5.22(2W;th 171 607 A2(6 H, m) FEB (191, ) J<THh Bz, r P

0.96- 1. 87( 14H(1H,s). 15- 2. 23(3H, M, 2.93(1H n), 3.85(3H,s), 5. 10-5. 16(2H, ) , 6.
90-6.93(2H, M, 7.50(1H nm, 7.60-7.65(3H n), 7. 91(1H, d, J=0. 9Hz) .

| RCCHC [err] )IRBGBH}BIZ&'&SQ,QBG2,23)13,2951928%2,7169251:6415%0.4485,1]%9,1132&3112439,
20 1219, 1146, 1127/ cm

[[err]][ebr] =48, 1[err](CI—I[err]O—I,c=1.00, 22[err] 0. No.la- 1 8 O
CDCl [err]+ _

1.03-1. 86(%&) OP% @@Wn’}%%ﬁaH M, 5. 06-5. 10(2H, n), 6. 76( 1H, ) ,
6.86-6.90(2H, M, 7.48(1H m,7.61-7.69(3H M, 7.89(1H m.

| RCCHC [ err]): 3360, 3259, 2954, 2873, 1706, 1612, 1497, 1457, 1360, 1306, 1272, 1230,
1176, 1148, 113@4 %3 93 [[err]][err] =+20. 3[err] .

(CH err]OH, c= 1 0 22{err

W CDCl; 300MHz
10 - 0.92-2.20(14H,m),2.25(1H,m),2.35(2H, t,J=7.2Hz),3.17(1H,m),4.22(2H,5),4.9
| 1(1H,d,J=7.5Hz),5.37-5.42(2H,m),7.13.-7.43(6H,m),7.60(1H,d,J=8.1Hz),8.05(
1H,s).
IR(CHCl;):3511,3387,3029,3020,3011,2957,2877,2651,1698,1614,1560,1505,
1320,1280,1252,1126 /cm.
15 [alp= -0.9° (CHCl,,c=1.00,25°C).

No.1b~ 1
CDCl; 300MHz
L 0.98-1.56(15H,m),1.85-1.90(5H,m),2.23(1H,m),3.05(1H,m),3.66(3H,s),4.77(1
20 H,d,J=6.0Hz),5.08-5.28(2H,m),7.46(3H,m), 7.38-7.54(2H,d,J=7.5Hz),7.72(2H,
d,J=8.4Hz),7.93(2H,d,J=8.4Hz). _
IR(CHCIS):3384,3O28,2952,2876,1719,1595,1391,1322,1155/cm.
[a)sge +4.0~+6.0(CHCl;,c=1.00,23°C).
- mp.96-98°C |
25
‘No.1b—2
CDCIS 300MHz
0.98-1.52(15H,m),1.85-1.90(5H,m),2.17(1H,m),3.00(1H,m),3.6 7(3H,s),4.05(2
~ H,s),4.83(1H,d,J=6.0Hz),5.05-5.23(2H,m), 7.14(2H, d,J=7.2Hz),7.17-7.82(5H,



152 No.la- 1 81 CDCl [err] 300MHz

0.97-1.96(14H,m, 2. 15(1H, m, 2. 29(2H, t, J=6. 9Hz) , 3. 05(1H, m), 3. 81(3H,s), 5.0
5 8(1H,d, J=6.9Hz), 5. 23-5.25(2H, m, 6. 62(1H,s),7.47-7.54(5H M, 7.59(1H m, 7.
70(1H M, 7.97(1H M. | R(CHC [err]): 3380, 3260, 3020, 2946, 2868,

1708, 1466, 1388, 1328, 1149/ cm [[err]][err]=+32.9[err]

(CHCl [err],c=1.07,22[err] C). 10 No. !l a- 153 CDCl [err] 300MHz

0. 94-1. 90(14H m,2.25(2H,t,J=7.5Hz), 2. 30(1H, m, 2. 98(1H, m, 3. 70( 3H, s),4.8

L S0 el Pkt e, & 22U 40T B Tt (e ) 74
157 em _” ) IRfCgl e e s %%ﬁéé@?aﬁ%%?iﬁﬁ%?ié%ﬁ%erlf’]o%

No.la-1 8 3 Q 4°C)
0. 95- 1. 94( 14HFY, 2. 26(%‘3&51 g %%th J=7.5Hz), 3. 00(1H, ), 5. 16- 5. 19( 2H,

M), 5.32(1H, d, J=7. 2Hz) , 6. 93( 1H, dJ=1. 2Hz) , 7. 13( 1H, m), 7. 22( 1H, dd, J=7. 8, 6.
6Hz), 7.42(1H, d,J=7.8Hz),7.63(1H, d,J=7.8Hz), 7.76(2H, d,J=8.4Hz),
7.90(2H, d6 No.lb383.4Hz),8.95(1H br). 25 [R(CHO [err]): 3458,

3374, 3260, 3020, 3002, 2948, 2868, 1708, 1598, 1452, 1422, 130 1,1156/cm
[[err]][err] CHCE[%WMHO%CI[err] c=1.01, 22[err]C) No.la- 1 84

0.96-2.05(20H,m),2.07(1H, m) 8.07(1H,m),4.04(2H,s),5.21-5.85(2H, m),5.55(1
H,d,J=6.9Hz),7.14(2H, d,J=6.6Hz),7.20-7.32(5H,m),7.78(2H,d,J=8.lH).
IR(CHCls):3250,3022,2950,1699,1596;1495,1453,1405,1318,1153/cm.

\—
10 [alp= +17.1° (CHCl;,c=1.01,25°C).
mp.129-181°C.’
No.lb—4
CDCl; 200MHz
15 0.90-2.10(15H,m),1.19(3H,s),1.20(3H,s),3.11(1H,m),5.24-5.32(2H,m),5.70(1
H,d,J=6.6Hz),7.38-7.68(4H,m),7.96-8.04(2H,m),8.53(1H,d,J=1.4Hz).
IR(CHCl,):3384,3246,2958,1701,1632,1595,1468,1445,1322,1216,1202,1190,
1155,1122/cm. o |
U ' [a]p=+10.8° (CHCl,,C=0.51,23°C).
20
No.1lb—5

1.02-2.10(15H,m),1.16(6H,s),3.02(1H,m),4.09(38H,s),5.23-5.28(2H,m),5.76 (1

H,d,J=7.2Hz),7.36-7.63(4H,m),7.97(1H,d,J=7.8Hz),8. 16(1H,s).

IR(CHCl;):3369,2959,1702,1635,1585,1468, 145.4, 1441,1415,1818,1222,1189,
26 1170,1154/cm. |

[a]p=+9.9° (CHCl,;,c=1.00,23C).

No.lc— 1
CDCl; 300MHz



153 CDCl [err] 200MHz

0.92-2.00(14H,m, 2. 20(1H, m, 2. 34(2H,t, J=6. 8Hz) , 3. 05(1H m , 5. 20- 5. 36( 3H,
m,7.39-7.44(2H, m,7.61-7.66(1H m, 7. 80-7.84(1H m, 8. 05(2H, d, J=8.6Hz), 8.
40(2H, d, J=8. 6Hz) . 5

| R( CHCl [err]) 3384, 3271, 3019, 2958, 1709, 1615, 1599, 1551, 1453, 1405, 1344, 1326,
1243, 1163/ cm [[err]][err]=+l8. 5[err]lg§:HC|[err] 'c= 1.00,21[err] Q).
No.la-1 8 5 10 CDC[err] 300MHz

0.89-2.20(15H, M, 2. 26(2H,d. t,J=2.1and7. 2Hz), 2. 99(1H, m, 5. 08( 1H, d, J=6. 3H
2), 5. 09- 5. 24( 21042, G2 QA m)cR. 2 (2R iz} =T. 5 H2), 2. 5(14Hm)) 2. 89 (3H 5), 823 BEEhM)B.6
20( 1H, d, J=1. ZHZ;’HZS' 00(1H, s %

| RCCHA [ err]) 4€3H48)35 1683021k 7 8458, 42(3H, mp.0550-199 (B1lm) 1668 163 H,pu)g
15 1147,1131/c err]][err]=+21.6[err]

(CHO [err], cf%" @H. No.la- 1 8 6 CDO [err]: 300Mz 20

1. 36- 2. 24( 14H1g7(9§@]%§§g¢12§3é 48 2714 1927 1598) 14953 143413895 56, #1535 1082.

38-5.50(2H, m
| R(CHC [erg]): 2@5 1727, 1602, 1435, 1362, 1221, 1207, 1168, 1045/ cm
No.la- 1 877 CDCI[err] 300MHz

1. 10- 2. 25( 14H[5Q 1@61(°2$‘:H(;18,Z =2t5,28.04C).1H, M , 3. 37(1H, n) , 5. 35- 5. 54( 2H,
M, 5. 62(1H, d, J=7. 2Hz) 70(9H, m) .

m.p. 100 102°C

No.lc— 2
10 CDCl, 300MHz
1.10-2.05(14H,m),2.28(2H, t,J=7.5Hz),2.53(1H,m),2.91(3H,),8.35(1H,m),3.6 _
2(3H,s),5.02-5.30(2H, m), 7.50-7.60(3H, m), 7.90-8.08(6H, m).
IR(CHC],):3016,2946,2868,1728,1437,1398,1340,1160,1086 /cm.
[a]p=-82.5° (CHCls,c=1.00,25.0C).
15 |
No.1¢c—3
CD,0D 300MHz |
1.15-2.05(14H,m),2.13(2H, t,J=7.2Hz),2.47(1H,m),2.91(3H, s),3.27(1H,m),4.9
R 0-5.30(2H,m),7.37-7.44(3H,m), 7.53-7.61(2H,m),7.71-7.77(2H, m), 7.81-7.87(2
20 H,m). . |
IR(KBr):3412,2999,2951,2871,2217,1560,1399,1243,1159,1137,1103, 1084.
[a]p=-8.6° (CH,OH,c=1.03,23°C).

No.1d—1

25 CDCl, 300MHz
1.00-2.16(15H,m), 2.36(2H, t,J=7.2Hz),3.17(1H,m),3.33(3H,5),5.23-5.43(3H,m
),7.51-7.59(3H,m),7.91-8.10(6H,m),9.02(1H, brs).
IR(CHCl,):3382,3268,3028,2954,2874,1715,1442,1400,1337,1162,1120,1089/

cm.



| RCCHC [err]): 3674, 3496, 3376, 3234, 3012, 2952, 2880, 2650, 1725(sh), 1709, 1602, 1
485, 1420, 1360, 1167/ cm . .

154 [[err]][err]=+32[err] (CHO[err],c=1.69). No.la- 1 8 8
CDCl [err] 200MHz 5

0.86-1.92(14H, m, 2. 22(3HM, 2. 36(3H,s),2.95(1H, m, 3.67(3H,s), 3. 93(3H, s), 4.
81 (1H,d, J=6. 2Hz), 5. 04-5.20(2H, m, 7. 02-7. 0%6gH, m, 7. 31(1H, d,J=8.6Hz), 7.3 ~
9(1H,d,J=7.8Hz),7.79-7.89(3H, M.

I R( cHCl [err]): 3385, 3286, 3029, 3019 3015 2954 2877, 1718, 1617, 1598, 1567, 1507,
1311, 1269, 115d0dp7t40.80 (GHE»950-88,:222C).29. 4 (CHA [err], c=1.01, 25[err] C).
No.la- 1 8 9 [[err]][err]=-7.7[err] (CHO [err], clOO 24[err] Q). 15
No. | a- 190 [[err]][err]=-17.3[err] (CHO [err],c=1.00,24[err]C). :
No.Ia-191N [err] 300MHz 20

0. 95- 2. 20( 14H, n?lfl 3 (1H m, 2. 36(2H d, J=6. 9Hz),3. 21(IH m,4.25(2H,s),5.0
7(1HdJ78Hz¢@ QZH 725(1Hde18and8IHz)732735(2
Hm,7.59(1Hd ?é 94(1Hs) 8.14(1H,d, J=2. 7THz), 8. 23(1H,d. d, J=2. 7a

N T T
25 /cm  H,d,J=6.6Hz),6.03(1H,br),7.14(2H,d,J=8.1Hz),7.26-7.31(5H,m), 7.80(2H,d,J=
| 8.1Hz). | |
IR(CHCl,):3376,3002,2946,1669,1595,1492, 1454,1406,1318,1154/cm.
[o]p=+4.3° (CHCl,,c=1.00,23°C). |
10
'No.1d—3
CDCl, 300MHz |
0.96-2.17(17H,m),2.33(2H, t,J=6.9Hz),3.01(1H,m),4.04(2H, s),5.10(1H, d,J=6.
6Hz),5.21-5.26(2H,m),7.14(2H, d,J=8.7Hz),7.16-7.32(5H,m), 7.78(2H, d,J=8.4
15 Hz).
IR(CHCl,):3260,3020,2946,1711,1596,1492,1457,1407,1318,1154/cm.

[a]p=+9.3° (CHCl;,c=1.09,25°C).

No.1d—4
20 CDCl; 300MHz
0.95-2.14(15H,m),2.34(2H, t,J=7.2Hz),3.09(1H,m),3.30(3H, 5),4.04(2H, 5),5.19
(1H,d,J=7.2Hz),5.22-5.39(2H,m), 7.10-7.35(7H,m), 7.81(2H, d,J=8.1Hz),9.10(1
H,brs).
IR(CHCI,):3882,3260,3028,2952,2874,2670,1713,1595,1492,1450, 1405,1338,
25  1160,1120,1092/cm. |
[alp=+22.2° (CHCl,,c=1.07,22°C).

No.1d—5
CDCl; 300MHz



[[err]][err]= -6.1[err](CHC [err],c=1.01, 25[err] C). ' No.la- 1 9 2
CDCl [err] 300MHz 155
0.92-2.20(14H m, 2. 13(3H M, 3. 23(1H, m, 3. 64(3H,s), 3. 94(3H, s), 4. 22(2H, s) , 4.
36(1H, d, J=7.8Hz), 6.37-5.42(2H,n), 7.16-7.42(6H m, 7.53(1H d, J=8.4Hz), =
7.9 4( 1H,
1 R(CHC [err]() 3:53)89 3022, 3013, 2953, 2877, 171653616, 1560, 1485, 1340, 1326, 1124
‘6 /cm [[err]][err]—-15 2[err] (CHO [err],c=1.01, 25[err] C).
"No.la- 1
02-2. 20( 141 PO 20(ATL AP, 39050 BACAH 70353 Ay Hom, B A5 3R} o5 2K 50U HLm), 7.
(1K 6. 9=7. 5K BBy o0 a3 0.5 Y5, 7 06 Brr 35,4 BB 05

0.
101
1H, s .
| R(CHO [err]) 3029, 3020, 3011, 2957, 2877, 2651, 1698, 1614, 1560, 1505,
1320, 1280, 125253[%%%%%1]{ Uy [[err]lferr]= -0.9

(cHa [e”] c=ly }?é g@Bh@azss 3028 29494 bhv431714 14420P£1)iq'3 B, ﬁfﬂﬂvﬁ%s
0. 98- 1. 56( 15H, Hm, Hm, 3. 05( ’3.66(3H, 3), 4 77(1

20 H,d,J=6 ouzg],,sgmﬁ, 28(2H m, 7 46(3H n, 7. 38 7 54(2H
d, J=7. 5Hz) , 7. 72( 2H, - d, J=8. 4Hz) , 7. 93( 2Hd, J=8. 4Hz) .
| R(CHO [err]) :[o384t BRAS, (CH0]287500,229C)1.595, 1391, 1322, 1155/ cm
[[err]][err] +4.0~+6.0(CHC [err],c=1.00,23[err]0O).
No.le—1
CDCl; 300MHz
10 1.19-2.45(19H,m),2.58(1H,m),5.63(1H,d,J=3.0Hz),7.42-7.65(4H,m),7.94-8.03
(2H,m),8.49-8.50(1H,m).
IR(CHCI,):3293,3024,1710,1595,1584,1467,1445,1410,1324,1222,1213,1206,
1190,1160/cm.
[alp=-41.1° (CHCl,,C=1.01,23°C).
15
No.le— 2
CDCl; 300MHz _
1.10-2.25(19H,m),2.94(1H,m),4.12(3H,s),5.53(1H,d,J=7.2Hz),7.39(1H,m), 7.5
Y 0-7.62(3H,m), 7.96(1H,d,J=7.5Hz),8.13(1H,s). -
20 IR(CHCI;):3367,3025,2955,1711,1634,1600,1584,1468,1454,1440,1415,1342,
1317,1222,1189,1157/cm. '
[a]p=+1.2° (CHCl;,c=1.00,25°C).

No.1f—1

25 CDCl; 300MHz
1.08-2.47(19H,m),2.56(1H,m—)-,3.52(2H,t,J=6.6Hz),5.59(1H,d,J=2.4Hz),7.40l-7.
66(4H,m),7.95-8.04(2H,m),8.50(1H,d,J=1.8Hz). |
IR(CHCl,):3624,3383,3295,2950,2877,1705,1595,1584,1468,1445,1405,1347,
1337,1324,1224,1190,1160/cm.



np. 96-98[err] C 25 No. | b-2 CDCl [err] 300MHz
0.98-1.52(15H, M, 1.85-1.90(5H m,2.17(IH, M, 3. 00(1H m, 3.67(3H,s),4.05(2
Hs), 4. 83(1H,d, J=6. OHz), 5. 05-5. 23(2H, M), 7: 14(2H, d, J=7. 2Hz) , 7. 17- 7. 32( 5H,

156 m,7.78(2H, d, J=8. 4Hz) . | RCCHC [err]): 3384, 3026, 2952, 2874,
1719, 1595, 1453, 1407, 1320, 1180/ cm [[err]][err]=+2.5

(CHC [err],c=1.02,24[err] O . 5 No.lb-3 CDCl [err] 300MHz

0. 96- 2. 05(20H n) 2. 07(1H n) 3.07(1H, n) 4. Oi?gH s),5.21-5.35(2H,m, 5. 55(1
H, d,J=6.9Hz), 14(2H =6. 6Hz 20-7.32(5H, M, 7.78(2H, d,J=8.1H).
|R(CHO [err]): Bﬂﬁe-@oté (@@H@lp, 125?&2‘9 1495, 1453, 1405, 1318, 1153/ cm 10
[[err]][err]= +17.1 (CHCO [err],c=1.01, 25[err] O). np. 129-131[err] C
No.lb -4 CDCl [err] 200MHz 16

0. 90- 2. 10(15H7ﬁ§ Jflg(BH s),1.20(3H,s),3.11(1H, M ,5.24-5.32(2H, M, 5.70(1
H d, J=6. 6Hz) , 793897, 8(4H, ), 7. 96- 8. 04( 2H, n) . 8. 53( LH, d, J=1. 4Hz) .

I R( cHa [err]):@ %ﬂ ?%{b(M 58 1701, 1632, 1595, 1468, 1445, 1322, 1216, 1202, 1190,
1155, 1122/ cm err]][err]=+10.8[err] (CHC [err],c=0.51,23[err]O.

20 No.g b-$08-2.24(19H,m),2.94(1H,m),3.53(2H,t,J=6.3Hz),4.13(3H,5),5.47(1H,d,J=6.
6Hz),7.36-7.63(4H,m),7.96(1H,d,J=6.3Hz),8.14(1H,s).
IR(CHC,):3625,3368,3025,30183,2949,2877,1710,1634,1600,1584,1468,1454,
1440,1415,1342,1317,1232,1220,1189,115%/cmn. |
[a]p=-5.6° (CHCl;,c=1.00,25°C).

10 |
No.1g— 1
CDCl, 200MHz
1.17-2.34(15H,m),3.22(1H,m),5.10-5.16(2H,m),5.45(1H,d,J=7.0Hz),7.35-7.66
(4H,m),7.95-8.01(2H,m),8.51(1H,d,J=2.0Hz).

15  IR(CHC,):3388,3275,2959,1707,1595,1584,1468,1445,1425,1319,1269,1248,
1190,1149,1128/cm. '

[0]p=+64.3° (CHCl,,Cc=1.01,23C).

\_ No;lg— 2
20 CDCl; 300MHz
1.10-2.15(13H,m),2._36(2H,t,J=7.2Hz),3.21(1H,m),4.09(3H,s),5.16-5.22(2H,m
),5.43(1H,d,J=7.8Hz),7.36-7.62_(4H,m),7.96(1H,d,J=7.8Hz),8.12(1H,s).
IR(CHCls):3366,2959,1708,1635,1600,1585,1467,1454,1440,1415,1345,1318,
. 1233,1189,1152/cm. '
25 [a]p=+103.1° (CHCl,;,c=1.01,23°C).

No.1h— 1
CDCl; 300MHz
0.90-1.60(17H,m),1.83(1H,m),2.11(1H,m),2.22(2H,t,J=7.2Hz),3.07(1H,m),5.



1.02-2.10(15H,m, 1. 16(6H,s),3.02(1H,m, 4. 09(3H,s), 5. 23-5.28(2H, n), 5. 76(1
H d,J=7.2Hz), 7.36-7.63(4H m, 7.97(1H d,J=7.8Hz),8. 16(1H,s).
| R(CHC18) : 3369, 2959, 1702, 1635, 1585, 1468, 1454, 1441, 1415, 1318, 1222, 1189, 25

1170, 1154/ cm [[err]][err]=+9.9[err] (CHCl[err],c= 1.00, 23[err] Q.
No. 1c- 1 CDCl [err] 300MHz
157 _ 1. 10-2.02(14H m, 2. 27(2H,t, J=7.4%k), 2. 50(1H M), 2. 89(3H, s) ,

3.31(1H ), 3.6
4(3H,s),5.16-5. 30(2H, M), 7. 34- 7. 42(3H, m), 7. 50- 65(
7.76-7. 82( 2H, 1l (1H,d,J=7.2Hz),7.38-7.47(1H, m)750760(1 rT360772(2H m)7snz?8

| R(CHO [err]): 3020, 2946, 2868, 2212. 1727, 1596, 1495, 1437, 1339, 1156, 1135, 1084
5  /cm 12(388m), B {51 H:d,d508Ha) | (CHA [err] . c=1. 05, 25. 0C) .

5 201(2)005(1 gil[aek;éﬂcié('ﬂ‘z?fﬁ’% ’a\gdﬁggé)lé(}s%iﬁ{é 533%%5{35])1838 ys‘r(?illll%l ]3105

2(3H, s), 5. 02- 7.50-7.60(3H ), 7. 90- 8. 08( 6HM) .
| R( CHC [err])iggiéﬁgz‘?éhzses 1728, 1437, 1398, 1340, 1160, 1086 /cm

err er 5 or I 00, 25.0[err] C 15 No. |l c-3
E:[D[ erH EJD élool}%é"é%r cﬁ@l[g%Lﬁ.oﬁlz?e}. [err] Q).
No.li— 1
[0.]365 +50.9° (CHCI;,C=1.01,24°C).

10 No.li— 2
CDCl, 300MHz
0.98-1.70(11H,m),1.80-2.00(5H,m),2.19(1H,m),3.03(1H,m),3.64(2H,t,J=6.6H
2),4.05(2H,s),4.69(1H,d,J=6.6Hz),5.15(1H,m),5.25(1H,m),7.16(2H,d,J=7.2Hz
),7.27-7.832(5H,m),7.77(2H,d,J=8.4Hz).

15 IR(CHCl,):3376,3004,2946,2816,1596,1492,1453,1407,1818,1154/cm.
[a]p= +8.5° (CHCl,;,c=1.00,22°C).
mp.80.5-82.0°C |

U - .No.lj—l |
20 [01435='7.5i0.5 °(CHC].3,C=1.05,22°C).

No.1j— 2
[a]p=-9.7+0.5 ° (CHCl;,c=1.06,22°C).

25 No.1j—3
[a]p=+15.0£0.5 °(CHy0H,c=1.06,24.5°C).

mp.101-108_°C

No.lj—4



1.15-2.05(14H m, 2. 13(2H,t,J=7. 2Hz), 2. 47(1H, M, 2. 91(3H,s), 3. 27(1H, m, 4.9
0-5.30(2H, M, 7.37-7.44(3H, M, 7.53-7.61(2H, M, 7.71-7. 77(2H,m), 7.81-7.87(2
20 Hm. :

| RCKBr): 3412, 2999, 2951, 2871, 2217, 1560, 1399, 1243, 1159, 1137, 1103, 1084.
[[err]][err]=-8.6 (CH err]Hc=1.03,23[err]C). No.ld-1 25 CDC[err]
300VHz

1.00-2.16(15H,m, 2. 36(2H,t,J=7. 2Hz), 3. 17(1}—% 3.33(3H,s),5.23-5.43(3H m
),7.51-7.59(3H,n), 7.91-8. 10(6H, M, 9. 02( 1H, brs).

IR(CHO [err]) [aﬁﬁ-ZZSZﬁBOIH)ZEHGEA:—QBO&ZAﬂB 1442, 1400 1337, 1162 1120, 1089/
cm 158

[[err]][err] mriltﬁpel(i]"C(CI—ld[err] c=0.53,22[err] Q). No. |l d- 2

CDCl [err] 300MHz 5

1.03-2.30(17H, m, 3. 03( 1H, n) 4.03(2H,s),5.26(2H, M, 5.84(1H, br), 5. 25-5.29(1
H, d, J=6. 6Hz) , 6, 03§ 1H, br), 14(2H, d, J=8. 1Hz), 7. 26-7.31(5H, m, 7.80(2H,d, J=
8. 1Hz)

I R 9 J ?34% , 1454, 1406, 1318, 1154/ -

[[((a E]]%]ergoi)ﬁ 0#-?9@(@%?? c= ?5 g’[err]C) 10 No. f(rjnS
CDCl [err

0.96-2.17(17H,ny, 2. :1%3(2Ht J=6.9Hz), 3. 01(1H n) 4, 04( 2H, s) 5.10(1H, d, J=6.

6Lz) , 5. 21-5. 26( 2H, ) , 7. 14( 2H, d. J=8. 7Hz) . 7.32(5H ), 7. 78(2H, d, J=8. 4 15
e No.1j—6
U CDCl, 300MHz , |
10 0.90-2.03(14H,m),2.20(1H,m),2.30(2H, t,J=7.8Hz),3.00(1H,m)3.68(3H,s),4.76
(1H.d,J=6.8Hz),5.13-5.35(2H,m),7.01-7.08(4H,m),7.19-7.26(1H,m),7.37-7.46
(2H,m),7.80-7.84(2H,m).
IR(CHCI,):3382,3280,3080,3016,2952,2900,1727, 1582,1486,1432,1322, 1150/
cm. |
15 [olp= -31.0° (CHCl,c=1.05,26C).
No.1j—17
CDCl; 300MHz
Y 0.91-2.09(14H,m),2.15(1H,m),2.35(2H, t,d=7.5Hz),3.01(1H,m),5.17(1H,d,J=6.

20  8Hz),5.21-5.34(2H,m),7.01-7.08(4H,m),7.15-7.27(1H,m),7.37-7.43(2H,m), 7.8
0-7.85(2H,m). |
IR(CHCI,):3474,3386,3270,3024,2958,2900,2675,1711,1584,1488,1420,1323,
1298,1150/cm. '
aly= -13.4° (CHCl;,c=1.01,26C).

%5
No.1j—8
CDCl, 300MHz
0.95-2.14(13H,m),2.80(2H, t,J=7.5Hz),2.36(1H,m),2.84(1H,m),2.91(1J=4.8Hz
}.3.66(3H,5),5.33-5.52(2H, m),6.82-6.87(1H, m),6.93-7.00(2H, m), 7.09-7. 15(4H,



| RCCHC [err]): 3260, 3020, 2946, 1711, 1596, 1492, 1457, 1407, 1318, 1154/ cm
[[err]][err]=+9.3[err] (CHO[err],c=1.09, 25[err]C). No.ld-4 20
CDCl [err] 300MHz '

0.95-2.14(15H, m, 2. 34(2H,t, J=7. 2Hz), 3. 09(1H, m, 3. 30(3H,s), 4. 04(2H,s), 5. 19
(1H,d,J=7.2Hz),5.22-5.39(2H, m, 7. 10-7.35(7H, m, 7. 81(2H, d, J=8. 1Hz), 9. 10(1
H, brs). 163 -
|R(CHC [err]): 3382, 3260, 3028, 2952, 2874, 26706: 1713, 1595, 1492, 1450, 1405, 1338,

25 1160, 1120, 1092/ cm [7[ errlllerr]=+22.2[err]
(CHO [err], c=mR?.282] 36(3kym),7.64-7.59(}H, 1) 5 . CDCl [err] 300MHz
159

1. 00- 2. 10( 14HIRfCHGlp:3350,3910,2959,2880, 1728, 1§03 582, 1489; 14611 438, 136Q,,1 160
41(1H, d.t., J=0,9and7. 8Hz), 7. 50- 7. 69( 3H, m) , 7. 88-8. 15( 2H, m) , 8. 60( 1H, d, J=1.
5Hz) , 9. 06( 1H, &§2 | R(CHOl [er]): 3382, 3268, 3028, 2954, 2874,

1714, 1442, 1402,1.338.7%1 _ 1072/ ' =+15. 3
(CHCI[err],c:iggoo,gqg%éﬁsj(éé%@bk 1.@,%?%_1 . CDCI[[eE(ra]”]B%)([)eMr—I;] 10

1.19-2. 45(§9H, ), 2. 58(1H, m), 5. 63( 1H, d, J=3. 0Hz), 7. 42- 7. 65(4H, m) , 7. 94- 8. 03

(2H, M, 8.49-8.50(1H, m) . | RGCCHO [err]): 3293, 3024,

1710, 1595, 158 Nd.A45791445, 1410, 1324, 1222, 1213, 1206, 1190, 1 160/ cm
CDCl; 300MHz |
0.95-2.03(14H,m),2.20(1H,m),2.29(2H,t,d=7.5Hz),3.06 (1H,m),3.68(3H,s),4.9
8(1H,d,J=7.4Hz),5.14-5.34(2H,m), 7.46-7.54(2H,m), 7.60-7.68(1H,m), 7.75-7.8

10 0(2H,m),7.88-7.92(2H,m),7.99-8.03(2H,m).
IR(CHCl,):3384,3280,3020,2960,2888,1727,1662,1600,1316;1273,1163/cm.

[alp= -41.0° (CHCl;,c=1.17,26°C).

No.13—10
- 15 CDCl3+CD;0OD 300MHz
0.94-2.08(14H,m),2.21(1H, m),2.84(2H, t,J=6.2Hz),3.04(1H,m),5.21-5.35(2H,
m),5.40(1H,m),7.49-7.68(2H,m),7.64-7.68(1H,m),7.79-8.06 (6 H,m).
IR(CHCls):3475,3370,3250,3018,2956,2976,2650,1709,1662,1595,1445,1420, :
\/ 1895,1317,1274,1163/cm. '
20 [a]p= -17.1° (CHCl;,c=1.13,25%C).

No.1lj—11

CDCl; 300MHz

1.06-1.98(14H,m),2.24-2.29(3H,m),3.13(1H,m),3.66(3H,s),5.10-5.24(2H,m),5.
25 40(1H,d,J=6.3Hz),7.39-7‘.49(3H,m),7.59-7.64(3H,m),7.80-7.83(2H,m),8.08-8_.

11(1H,m).

IR(CHCla):3302,3012,2948,2905,1727,1661,1593,1435,1332,1312,1287,12-71,

| 1165/cm. |
[alp= +15.6° (CHCl,,c=1.03,26C).



[[err]][err]:-41. lerr](CHC [err],c=1.01, 23[err]C). 15 No.le- 2

CDCl [err] 300MHz :
1.10-2.25(19H, m,2.94(1H m, 4. 12(3H,s), 5.53(1H,d, J=7.2Hz),7.39(1H, M, 7.5
0-7.62(3H, M, 7.96(1H,d, J=7.5Hz), 8. 13(1H,s). 20

| RCCHC [err]): 3367, 3025, 2955, 1711, 1634, 1600, 1584, 1468, 1454, 1440, 1415, 1342,
1317, 1222,1189, 1157/ cm [[err]][err]fgz{l 2[err]

(CHCI[err] C=1.00, 25[err] C). df- 1 25 CDC[err] 300MHz

1.08-2. 47(19H, m), 2. 56( 1H, m) , 3. 52(2Ht J 6 6Hz), 5. 59( 1H, d, J=2. 4Hz) , 7. 40- 7.
66(4H, m), 7. 95-8. 04( 2H, n) , 8. 50( 1H, d, J=1. 8Hz) .

| R( CHC [err])ﬁ624 3383, 3295, 2950, 2877, 1705, 1595, 1584, 1468, 1445, 1405, 1347,
1337, 1324, 12291971460/ cm

160 [eré%e?gbﬁﬁ4 1l err] (CHC1 [err],C=1.01, 23[err] C).

No. | f - 300MHz

1.08-2. 24 19H, -
TR SRR T L SR %aﬁéﬁg o). 2RI =0 3 B 1645120 B

{00l A osb ey ol aotndasyoes i
['[err]][err]_:-ﬁll(HEthCHCI_ [err],c=1.00,25[err]C. 10 No. 1g- 1
IR(CHCl,):3325,3022,2956,2872,2680,1708,1662,1603,1598,1425,1340,1316,
1288,1271,1165/cm.
[alp= +9.7° (CHClg,c=0.52,25°C).
10
No.1j—13
CDCl; 300MHz
0.95-2.00(14H,m),2.20(1H,m),2.27(2H,t,J=6.3Hz),3.03(1H,m),3.6 7(3H,s),4.9
9(1H,d,J=6.6Hz),5.12-5.31(2H,m),7.47-7.55(2H,m),7.60-7.69(2H,m),7.76-7.8
15 1(2H,m),7.96-8.05(1H,ﬁ1),8.08-8.14(1H,m),8.27-8.28(1H,m).
IR(CHCL,):3674,3538,3376,3276,3012,2948,2860,1726,1662,1595,1440,1335,
1317,1297,1274,1166,1150/cm.
[a]lp=+10.2° (CHCl;,c=1.00,25°C).

20 No.lj—14
CDCl; 300MHz |
0.93-2.08(14H,m),2.21(1H,m),2.32(2H, t,J=6.3Hz),3.00(1H,m),5.20-5.36 (2H,
m),5.38(1H, d,J=6.2Hz),7.50-7.55(2H,m),7.63-7.71(2H,m),7.77-7.81(2H,m), 7.
99-8.04(1H,m),8.10-8.18(1H,m),8.32-8.36(1H,m).

25 _IR(CHCIS):3674,3480,3374,3258,3012,2950,2875,2650,1709,1662,1598,1418,
1335,1317,1274,1143/cm.
[a]p=+61.0° (CHCl;,c=1.19,25°C).

No.1lj—15



CDCl [err] 200MHz ,

1.17-2.34(15H, m, 3. 22(1H, m,5.10-5.16(2H, M, 5.45(1H, d, J=7. 0Hz), 7. 35- 7. 66-

- (4H m, 7.95-8.01 (2H, M, 8.5 1(1H, d,J=2.0Hz). 15

 IR(CHO [err]):3383, 3275, 2959, 1707, 1595, 1584, 1468, 1445, 1425, 1319, 1269, 1248,
© 1190, 1149, 1123/ cm [[err]][err]=t64. 3 (CHCI[err] c=1. 01, 23[err]C)
No.lg-2 20 CDdC [err] 300MHz

1.10-2.15(13H m, 2. 36(2H,t, J=7. 2Hz), 3. 21(1H n) 4.09(3H,s), 5. 10- 5 22(2Hm
), 5.43(1H, d,J=7. 8Hz) 7.36-7.62(4H m, 7.96(1H, d,J=7.8Hz),8. 12(1H,s).

| RCCHO [err]) :C3GE, BOBMHi’OB 1635, 1600, 1585, 1467, 1454, 1440, 1415, 1345, 1318,

R N I HEr e e e e o
0.90-1. 60(17H i 1y %3:%1&{29 5 34'5.84 8 D m 7 % 2 303 Hh), 718 75 REf D P.62-7.6
i%ﬁ%ﬂ %J875il(—%gﬂ giﬁz§§@ﬁqﬂ)7 50-7. 60(1H, ) , 7. 60- 7. 72( 2H, n) , 7. 88- 8.

| RCCHA [erigl ) ﬁg@?—{(?lz ﬁ%%émﬁolzﬂm ,3468,22328, 727615917 8800,1437,1825, 116,
1071, 1019/ cm er ? err|=-2.8[err] (CHO [err], C=1.01, 23C).
No.li- 1 _ cﬂl_[err]][err_] +50.9[err] (CHO[err], c101 24[err] O .

[a]p=-7.2° (CHCl;,c=1.00,26°C).

No.1lj— 16

10 CDCl, 300MHz’
0.93-2.03(14H,m),2.15(1H,m),2.36(2H, t,J=7.5Hz),3.05(1H,m),5.20-5.40(3H,
m),7.36-7.39(3H,in),7.55-7.66(4H,m),7.84-7.88(2H,m).
IR(CHCls):'3470,3376,3260,3012,2950,2868,2675,2212,1708,1596,1503,1416,
1396,1322,1160.

15 [a}p=-22.4° (CHClsc=1.00,26°C).

No.1j—17
CDCl; 300MHz .
" 1.00-1.60(9H,m),1.79-1.89(5H,m),2.17(1H,brs),2.23(2H, t,J=7.2Hz),3.03(1H,
20 m),5.10-5.28(2H,m),5.49(1H,d,J=6.6Hz),7.40(1H,t,J=7.4Hz),7.53(1H,t,=7.2
Hz),7.60-7.68(2H,m),7.98-8.03(2H,m),8.55(1H,d,J=1.5Hz).
IR(CHCl,):3516,3384,3270,2666,1708,1632,1595,1584,1467,1445,1425,1374,
1845,1321,1269,1248,1218/cm.
[alp= -7.8°(CHCl;,c=1.01,22°C).
25
No.1j— 18
CDCl; 300MHz
0.90-2.03(14H,m),2.19(1H,m),2.30(2H,t,J=7.5Hz),3.00(1H,m),3.6 7(3H,s),4.8
0(1H,d,J=6.4Hz),5.14-5.35(2H,m),6.99-7.04(2H,m),7.16-7.22(2H,m), 7.34-7.4



10 No.li- 2 CDCl [err] 300MHz

0.98-1.70(11H, m,1.80-2.00(5H, M, 2.19(1H n), 3. 03(1H, m, 3. 64(2H,t, J=6. 6H
z),4.05(2H,s),4.69(1H,d, J=6. 6Hz), 5. 15(1H, M, 5. 25(1H, M, 7. 16(2H, d, J=7. 2Hz
). 7.27-7.32(5H, ), 7. 77(2H, d, J=8. 4Hz) . 15 '

| RCCHO [err]): 3376, 3004, 2946, 2316, 1596, 1492, 1453, 1407, 1318, 1154/ cm

[[err]][err]= +3.5 (CHO [err], c=1.00, 22[ er ukf) . np. 80.5-82.0[err] C

No.lj- 1 20 [[err]][err]=-7.50.5(CHCl[err],c=1.05,22[err]CO.

No.lj- 2 err]]err 70. 5[err](CHCI[err] c= 1.06,22[err] Q). 25

No.lj-3 HFBM)}’} }ilﬁlﬁé@o 5[err](CI-|[err]O—| c=1. 06, 24. 5C).
101-108C

62 - Or erwﬁ%@‘wﬁ%‘w W AHBRETPTAT, L MO 121 130,100,

np. 159 161C 1150/ -5 5 [[err]][err]=-12.5 0.

(CHA [err], 01]0540 err] Q). np. 99- 101[err]C No.lj-6

CDd [err] 300'\/fdan_+54 0° (CHCl,,c=0.99,25°C).

5
No.1j— 19 |
CDCl; 300MHz
0.91-2.09(14H,m),2.15(1H,m),2.34(2H,t,J=7.5Hz),3.01(1H,m),5.16(1H,d,J=6.
6Hz),5.24-5.40(2H,m),7.01-7.08(2H,m), 7.15-7.25(2H,m), 7.35-7.53(4H, m), 7.5
10 9-7.65(1H,m). | | |
IR(CHCI,):3470,3376,3260,3012,2950,2875,2640,1708,1583,1488,1471,1430,
1335,1305,1149/cm. -
[alp="-21.0° (CHCl;c=1.80,25°C).

16 No.1j—20
CDCl; 300MHz
1.1'7(1H,m),1.26-1.34(2H,m),1.54-2.24(11H,m),2.31(2i—I,t,J=7.4Hz),2.48(1H,
brs),3.37(1H,m),3.67(3H,s),5.35-5.50(2H,m),7.39-7.68(9H, m).

" IR(CHC),):3377,1727,1601,1435,1362,1168/cm.

20
No.1lj— 21
CDCl; 300MHz
1,10-2.25(14H,m),2.36(2H, t,J=7.2Hz),2.47(1H,m),2.89(1H,m),5.35-5.53(2H,
m),5.68(1H,d,J=7.2Hz),7.40-7.71(9H,m). |

25 IR(CHCI,):3674,3496,3374,3234,3010,2952,2870,2640,1730(sh), 1710,1605,1
485,1425,1360,1167/cm. |
[a]p=-48.0° (CHCl;,c=1.01,25°C).

No.1j— 22



10
0.90-2.03(14H, m), 2. 20( 1H, M), 2. 30( 2H, t, J=7. 3Hz), 3. 00( 1H, M) 3. 68(3H, s), 4. 76
(I H d, J=6. 8Hz), 5. 13- 5. 35(2H, m) , 7. 01- 7. 08(4H, m) , 7. 19-7.26(1H n), 7. 37- 7. 46

(2H, M, 7.80-7.84(2H m. | RCCHC [err]): 3382, 3280, 3080, 3016, 2952, 2900,
21727, 1582, 1486,1432, 1322, 1150/ cm 15 [[err]][err]= -31.0[err]
(CHCl[err] c=1. 05, 26[err]C) - No. l'j-187 CDCl [err] 300MHz

0.91-2. 09( 14H n) 2. 15(1H, m,2.35(2H,t,J=7.5Hz), 3. 01(1H, m,5. 17(1H d, J=6.
20 8Hz), 5. 34(2H, 7.01-7.08(4Hm, 7.15-7.27(1H, M, 7.37-7.43(2H, m, 7.8

0-7. 85(2H m) CDCl 3 @ [err]): 3474, 3386, 3270, 3024, 2958, 2900, 2675,

(&G [orr], co1088-DBpEAH .2 25:2. ST ek o2 Sy 5.t BAURR Bopgtfn 4.9
). 3. 66(3H i;”’%”%a@%‘z%%hﬁﬂ 25 RS P B ot ichaiisay,

Ilg?CHCI [err]) %3%@’ 2010 755 0, 28 359%7287%360 5823 ?428659(2?461 1104%%(113560 1160
{\B rr} .o il emdd}ﬁelsolsam?ﬁn[smen],3(60}@952rzsbs;z:mzl37%uenoasﬁ),166351590 1
571,1525,1448,1437,1345,1314,1161,1112/cm.
[a]p=+12.9° (CHCl,,c=0.12,23°C).
U No.1lj— 2 3
10 CDCl; 300MHz
0.94~1.94(14H,m),2.23-2.30(3H,m),2.98(1H,m),3.68(3H,s),5.09(1H,d,J=6.2H
z),5.15-5.28(2H,m), 7.14-7.22(1H,m), 7.34-7.42(2H,m), 7.68-7.73(2H, m), 7.89-8.
03(4H,m),8.51(1H,s). |
IR(CHCI,):3372,3275,1724,1673,1599,1438,1320,1161/cm.
15 [alp= +17.0° (CHCl,,c=1.38,25°C).
No.1j— 2 4
CDClg+CD;0OD 300MHz
Y 0.96-2.05(14H,m),2,25-2.84(3H,m),2.92(1H,m),5.16-5.34(2H,m),7.14-7.22(1

20 H,m),7.29-7.42(2H,m),7.70(2H,d,J=7.6Hz),7.92-8.05(4H,m).
IR(CHCIS):36 16,3426,3375,3010,2950,2828,2645,1708,1672,1599,1439,1323,
1161/cm.
[a]p=+21.0° (CH;OH,c=1.00,22°C).

25 No.lj— 25
CDCl; 300MHz
1.03(1H,m),1.18-2.01(18H,m),2.20(1H,brs),2.27(2H, t,J=7.4Hz),3.08(1H, m), 3.
66(3H,s),5.11(1H,d,J=6.6Hz),5.14-5.34(2H,m), 7.54-7.62(3H,m),8.04-8.32(6H,

m).



CDCl [err] 300MHz

0.95-2.03(14H,m, 2. 20(1H, M, 2. 29(2H,t, J=7. 5Hz), 3. 06(1H, m), 3. 68(3H,s), 4.9
8(1H,d, J=7.4Hz),5. 14-5.34(2H'm , 7. 46-7.54(2H, m,7.60-7.68(1H m,7.75-7.8

10 O(2H, M, 7.88-7.92(2H, M, 7.99-8.03(2H, m .

| R(CHC [err]): 3384, 3280, 3020, 2960, 2888, 1727, 1662, 1600, 1316; 1273, 1163/ cm
[[err]][err]= -41.0[err] (CHO[err],c=1.17388[err]C). No. |Ij- 10 15
CDCl [err]+CD err] OD 300MHz

m 5. 401 m TREHCL a8 RasTs, (8 1honadnt foup 1 Tl ° >

|R(CHO [err]): 3475, 3370, 3250, 3018, 2956, 2976, 2650, 1709, 1662, 1595, 1445, 1420,
1395, 1317, 1274,1163/cm 20 [[err]][err]=-17.1 '
(CI—ICI[err],c:JNng}_:‘l-z.Ségrr]C). .No.lj- 11 'CDCl [err] 300MHz
1.06-1.98(14H m, 5 24-2.29(3H, M, 3. 13(1H, m, 3. 66(3H,s), 5.10-5. 24(2H,m, 5.
25 40(1H, d, J76petmcl,0B- 30dMIsLin) , 7. 59-7. 64(3H, m), 7. 80-7. 83(2H, m), 8. 08- 8.
11(1H, m .
| RCCHA [ er 5] ) :1308-2. BOUA TP, 5002 22(H 1P 2, 3UGBH, £ §83.5H) 2. 98, 115 23 RIS (2ZH, 1,
1165/ cm [ err]7]é err ! = +15.6 éCHCI [err]l, c-1.03,26[err] ).
164 No.mh),7165%7.66(3 §.05.8,08(38lvm»,8.14-8.18(2H, m),8.28-8.31(2H, m).

' IR(Nujol):3260,2720,2660,1711,1545,1460,1317,1163/cm.

[a]p=+15.8° (CH30H,c=1.01,22°C).

~ 10 No.lj—27
[alp= +16.7° (CHCl;,c=1.00,23°C).
No.1j— 28
CDCl; 300MHz.

15 1.01(1H,m),1.14-1.29(2H,m),1.46-2.19(11H,m),2.33(21-_1,t,J=7.2Hz),2.41('1H,
brs),3.18-3.21(5H,m),3.68(3H,5),3.73-3.76(4H,m),4.37(1H,d,J=7.2Hz),5.35-5.
45(2H,m). '
IR(CHCls):3392,1727.,1435,1335,11481cm.

L/, [alp= +10.7°(CHCl;,c=1.39,26°C).

20

No.1j— 29

CDCl, 300MHz
1.00(1H,m), 1.20-1.29(2H, m), 1,48-2.25(12H,m),2.87(2H, t,J=7.2Hz),,3.17-8.2
2(5H,m),3.74-8.79(4H,m),4.79(1H, d,J="7.8Hz),5.34-5.54(2H,m).

25 IR(CHCI,):3470,3390,3270,2675,1709,1455,1420,1315,1147/cm.
[alp= +16.8°(CHCl;,c=1.42,26°C).

No.1k—1 .
[alp= -25.4° (CHCl,,c=1.08,23°C).



1.08-1.98(14H m, 2. 23(1H m, 2. 33(2H,t, J=7.5Hz), 3. 16( 1HM), 5. 18-5.26(2H, 5
m,5.39-5.45(1H, m,7.39-7.49(3H m, 7. 60-7.64(3H n), 7. 80-7.83(2HmM, 8. 09-
8.12(1H m.

| RCCHC [err]): 3325, 3022, 2956, 2872, 2680, 1708, 1662, 1603, 1598, 1425, 1340, 1316,
1288, 1271, 1165/ cm [[err]][err]= +9.7 (CHC [err],c=0.52,25[err]C).
10 No. 1j- 13 CDCl [err] 300MHz 169

0. 95-2. 00(14H,m, 2. 20(1H, m, 2. 27( 2H,t,J=6. 3Hz), 3. 03(1H,n), 3. 67(3Hs), 4.9
9(1H,d, J=6.6Hz),5.12-5.31(2H, M, 7.47-7.55(2H, M, 7. 60-7.69(2H, M, 7. 76-7. $
15 1(2H m,7.96-8.05(1H, M, 8. 08 8. 14(IH, m,8.27-8.28(1H m.

| R( CHCl [err])y’joi%_,_ 38, 3376, 3276. 3012, 2948, 2860, 1726, 1662, 1595, 1440 1335,
1317, 1297, 1274,1 150/ cm

Cl 1. 00, 25 C 20 No.lj-14
E][DérE]e”]err] ﬁ@cg[gogmﬂ—i [err],c= [err] O). ]

0. 93- 2. 08( 14H1007-2. 9814 H, 1), 223%&%:1:7#}%)32%}3(H:Iﬁﬂx,alﬁa@PEs)zD%(ﬁﬁ(nﬂﬁ3
r’r)538(1HdJ62Hz)7507552H$763 g n, 7.81(2H m, 7.
99- 8. 04( 1H5 ) 085.52(2ZH 18Y, 614 5(1Had g=7 0By, 1.48r7.60 3}5,m)788802(6H m).

| RCCHC [err]): 3674, 3480, 3374, 3258, 3012, 2950, 28752 1709, 1 8,
13%5 13[17 1]2)74R1@I1m1e)g3438 3002 ppéﬁfwewqu@qz @pé$f1]485 1363, ?.'?10 132? 11 531
(CHCI[err]cl}Q 25[err] C). No.lj- 15

165 :

[a]p=-80:4° (CHCl;,c=1.01,24.0°C).

10 No.1k—3
CDCl, 200MHz
1.10-2.26(14H,m),2.87(2H,+,J=7.2Hz),2.60(1H,m),3.93(1H,m),5.30-5.50(2H,
'm),6.33(1H,d,J=7.5Hz),7.48-7.58(3H,m), 7.88-7.99(6H,m).
IR(CHCI,):3446,3004,2952,2874,1709,1652,1515,1485,1305,1153 /cm.

15 [o]p=-96.4° (CHCly,c=1.05,23.0C). |

No.lk— 4

CDCl; 300MHz

1.05-2.17(14H, m) 2.38(2H,t,J=7.2Hz),2.52(1H, m),3.81(1H,m),5.33-5.50(2H,
20 m),6.08(1H,d, J=1. 6Hz),7.39-7.53(3H,m),7.57-7.62(6H,m).

IR(CHCl,;):3420,3250,3008,2948,2870,2660,2208,1735(sh),1705,1640,1500/c

m.

[a]p=-21.91+0.6° (CHCl;,c=1.02,22°C).

256 No.lk—5
CDCl, 300MHz
1.05-2.14(14H,m),2.38(2H, t,J=7.2Hz),2.51(1H,m),3.81(1H,m),5.34-5.46(2H,
m),6.07(1H,d,J=7.6Hz),7.33-7.56(5H,m).
IR(CHCI,):3422,3250,3010,2950,2876,2664,2558,2210,1735(sh), 1705,1645,1



CDCl [err] 300MHz

0. 90- 2. 00(14H m, 2. 19(1H m, 2. 30(2Ht J=7. 3Hz) 3.01(1H, M, 3.67(3H,s),4.8
2(1H,d, J=6.6Hz),5.14-5.34(2H, m, 7. 36-7.39(3H, M, 7.53-7.57(2H, M, 7. 62-7. 6
6(2H M, 7. 83-7. 88( 2H, rr). 5

| RCCHC [err]): 3376, 3276, 3010, 2948, 2868, 2212, 1727, 1597, 1500, 1437, 1325, 1161/
-cm [[err]][err]=-7.2[err] (CHCO [err]jz6=1.00, 26[err]C). No. | j -
16 10 CDd[err] 300M—Iz

093203(14H§|ra) g 2H,t,J=7.5Hz), 3. 05(1H, m, 5. 20- 5. 40( 3H,

n), 7. 36- 7. 39( 02441 616 1@@04# CMm. 84-7. 88( 2H, ) .

| R(CCHO [err]): 3470 gfng 3*{“? %%11 §5§i 59% 2675 2212, 1708, 1596, 1503, 1416,
1396, 1322, 1166%bTB3FELYT (GGl (CHG [err], c=1.00, 26[err] C):
No. | j-17 CDCl [err] 300MHz

1. 00- 1. 60( 9H, m) 1.79-1. 89(5H, ), 2. 17(1H, brs), 2. 23(2H, t, J=7. 2Hz) , 3. 03( 1H,
20

M 5.10-5. 23( N B 49( 1H, d, J=6. 6Hz) . 7. 40( 1H, t, J=7. 4Hz), 7. 53(1H t , I=7. 2
Hz) , 7. 60- 7568(bCIY 300MHS. 03(2H, m), 8. 55( 1H, d, J=1. 5Hz) .

|R(CHO [err]): 3516, 3384, 3270, 2666, 1708, 1632, 1595, 1584, 1467, 1445, 1425, 1374,
1345, 1321, 1269, 022524481, 01),2.36 (2H, t]J=F. 5]—1]z|)@1:58(=1H m)388(1H m),5.30-5.43(2H,

-7.8[err](CHC [err],c=1.01,22[err] C). 4 CDCl [err]
300VHz m),6. 21(1H d,J=7.2Hz),7.41-7. 49(3H m),7. 73 7. 7(2H m).
&ir g S R Bk ey %@Maé@%ﬁ%ﬁ%ﬁl%é ?4%"%513322 2,
: -1164/cm.
o/ '

10 [a]p=-60.3° (CHCl;,c=1.00,23°C).

No.1k—7

CDCl; 300MHz

1.04-2.22(14H,m),2.36 (2H,t,J=7.2Hz),2.57(1H,m),3.87(1H,m),5.30-5.44(2H,
15 m),6.17(1H,d,J=8.7Hz),6.99-7.40(7H,m),7.73(2H,d,J=7.5Hz).

IR(CHCl,):8449,3013,2955,1739,1708,1651,1609,1588,1522,1487,1243,1227,

1169/cm. | '

[a]p=-60.2° (CHCI,;,Cc=0.92,23°C).

20 No.1k—8
CDCl; 300MHz
1.04-2.25(14H,m),2.34(2H,t,J=7.5Hz),2.56(1H,m),3.87(1H;m),5.30-5.44(2H,
m),6.19(1H,d,J=7.56Hz),6.83-6.94(6H,m),7.69(2H,d,J=8.7Hz).
IR(CHCI;):3599,3455,3012,2955,1711,1644,1604,1577,1524,1507,1492,1290,
25 1236,1197,1170/cm. |
[a]lp=-47.7° (CHCl,,c=1.01,22°C).

No.1k—9
CDCl; 300MHz



166 9(4H,m,7.57-7. 61(1H, ).
| RCCHO [err]): 3376, 3276, 3012, 2948, 2875, 1727, 1583, 1488, 1471, 1432, 1330, 1311,

1150/ cm [[err]][err]=+54.0[err] (CHCI[err] c=0. 99, 250). 5
No.lj-19 CDCl [err] 300MHz -

0.91-2.09(14H m, 2. 15(1H n') 2.34(2H,t,J=7.5Hz), 3.01(I H m, 5. 16(1H, d, :6
6Hz),5.24-5. 40(2H m, 7.08(2H, m,7.15-{925(2H, m, 7. 35-7.53(4 rr) 7.

10 9-7.65(1H .
| R( CHCl 3470, 3376,3260, 3012, 2950, 2875, 2640, 1708, 1583, 1488, 1471, 1430,
555 13E§r5]1£g/ Q2 F00LE et R0 B3GR b IS i Dot 5B L s 8 841 ) 6,3

15 No.lj -

1.17(1H, m ?65635%%%% 1%’392}\%?51% 072 UG Hm).7. TAGH, 4, 1=8,THz). |
R G ?Zﬁ %]“) T@efihyyabh spi8ibo; A5 Tha A oBT. el se8, Thas, 489, 18701247,

CDO [err] 300% 83/ Jerh.
10- 2. 25(14H m, 736 2Hct J=7.2Hz),2.47(1H, m, 2. 89(1H, m, 5. 35-5. 53( 2H,

m,5.63 (18, qaf=-521%) (GH/ms, =1J010eRP). 25
| RCCHC [err]): 3674, 3496, 3374, 3234, 3010, 2952, 2870, 12640, 1730(sh) 1710, 1605, 1
485, 1425, 1360, 1167/ cm [[err]][err]—-43 O[err]
(CHO [err],c=1.01 25{err]C). 1j-2
No.1k— 10
CDCl; 300MHz
: 1.04-2._22(14H,m),'2.35(2H,t,J=7.‘2Hz),2.56(1H,m),3.82(3H,s),3.86(1H,m),5.3
10 0-5.43(2H,m),6.17(1H,d,J=6.9Hz),6.89-7.01(6H,m),7.70(2H,d,J=8.7Hz).
IR(CHC]1;):3023,2955,1742,1708,1649,1613,1602,1577,1522,1507,1490,1227,
1210,1170/cm. '

[a]p=-58.1° (CHCl,,c=1.01,22°C).

15 No.lm—1
CDCl; 300MHz
1.06-2.25(14H,m),2.32(2H, t,J=7.4Hz),2.61(1H,m),3.63(3H,s),3.91(1H,m),5.3
3-5.47(2H,m),6.24(1H,d,J=6.9Hz),7.35-7.38(3H,m), 7.53-7.60(4H,m), 7.75-7.7
Y 8(2H,m).
20 IR(CHCl,):3438,3008,2946,2875,2212,1732,1650,1605,1519,1496/cm.
[a]p= +76° (CHCl,,c=1.39,24°C)

No.lm— 2
. CDCl; 300MHz _
25 1.05-2.20(14H,m),2.36(2H,t,J=6.2Hz),2.59(1H,m),3.89(1H,m),5.29-5.48(2H,
| m),6.26(1H,d,J=7.0Hz),7.26-7.38(3H,m),7.52-7.60(4H,m),7.73-7.77(2H,m).
IR(CHCl;):3444,3012,2952,2874,2664,2214,1718(sh),1708,1649,1605,1520,1
498/cm.
[alp= +81.4° (CHCl;,c=1.01,23°C)



167 CDCl [err] 300MHz

0,98-1.95(14H, m, 2.25-2,31(3H, m, 2. 95(1HM, 5. 19-5. 30(2H, M, 5. 33(1H, d, J
=3.9Hz), 6. 58( 1H, d, J=7. 5Hz), 6. 80( 1H, t, J=7.5Hz), 6. 99-7. 06(1H, M, 7. 44-7. 53(
6H, M, 7.60-7.73(9H, M, 7.94-7.73(3H,n), 8. 23-8.26(2H, n), 10.66(1H,s). 5
IR(CHC [err]):3475,3372, 3260, 3008, 2952, 2868, 2722, 1725, 1710(sh), 1663, 1590, 1
571, 1525, 1448, 1437, 1345, 1314, 1161, 1112/ cm 4 :
[[err]][err]=+12. 9[err](CHCI[err] c=0. 12, 23?err]C) No.1j- 2 3 10
CDCl [err] 300MHz : '
0.94-1.94(14H,m, 2.23-2.30(3H, ), 2.98(1H, M, 3. 68(3H,s), 5. 09(1H, d, J=6. 2H
z),5.15-5. 28( , 7, 14 7.22(1H, M, 7.34-7.42(2H, M, 7.68-7.73(2H, m, 7. 89- 8.
03(4H, m, 8. 51@% | RCCHC [err]): 3372, 3275, 1724,

1673, 1599, 143 0 15 = +17.0
(CHC [err], c= %@éﬁzgf’éﬁﬁcm [[errN]o]I[efrZ]4 [a)dr@][errhCD[err]OD

300MHz 19&;12 %%sz 828511, B4 GHZWZ é’z@ﬁ M), d83E8H, 5),3.93(1H,m),5.3

16-5. 34(2H, m

Hm,7.29-g 42%3*50@211&2@ S4111, d IE=001Y), 7.58.78% NB ) .58 7.67(4H.m),7.83-7.8
| RGCCHO [err]): 36 16, 3426, 3375, 3010, 2950 '2828, 2645 171 8, 1672, 1 439 1323,
1161/ cm . 8(¢Hym)] [err]=+21.0[err] (CH err] OHc=1. 00, 22[err]C) 25

No. |l j-25 CDCl [err] 300MHz

103(1Hm), 1 1B(QHLCE 348%PODS 2948 28575 1 783 0wy, LT2 7, 1650, 1608) 1 5801®). 1528)150.
66(3H, s), 11(11H d, J=6.6Hz) 5. 14-5.34(2H ), 7.54-7. 62(3H m, 8. 04-8. 32(6H
168 .

9 [alp= +59° (CHCls,c=1.49,25°C)-
- 10
No.lm—4
CDCl, 300MHz
1.08-2.25(14H,m),2.36(2H, t,J=7.4Hz),2.59(1H,m),3.91(1H,m),5.28-5.48(3H,
m),8.29(1H, d,J=7.4Hz),7.38-7.50(3H,m),7.61-7.67(4H,m), 7.81-7.86(2H,m).
15 IR(CHCI,):3436,3010,2948,2868,1727,1715(sh), 1649,,1615(w), 1524,1502, 14
82,1372/cm. |

[olp= +72° (CHCl;,c=0.98,25%C)

. No.lm— 5

20 CDCl; 300MHz
1.09-2.20(14H,m),2.32(2H,t,J=7.2Hz),2.63(1H,m),3.63(3H,s),3.92(1H,m),5.3
1-5.51(2H,m),6.85(1H,d,J=7.0Hz),7.51-7.60(3H,m), 7.92-7.97(6 H,m).
IR(CHClg):3436,3008,2946,2875,1727,1652,1608(w),1515,1484/cm.
[alp= +82° (CHCls,c=0.99,25°C)

25
No.lm—#6
CDCl; 300MHz
1.09-2.23(14H,m),2.37(2H,t,J=7.2Hz),2.60(1H,m),3.92(1H,m),5.30-5.49(2H,
m),6;32(1H,d,J=7.4Hz),7.51#7.55(3H,m),7.85-7.98(6H,m).



R(CHC [err]): 3384, 3278, 1726, 1605, 1484, 1448, 1331, 1161/ cm No.lj- 26
CDCl [err]+CD[err] OD 300MHz 5

-2.10(14H, m, 2. 22(1H, M. 2. 31(2H,t,J=7.5Hz), 2. 98(1H, m, 5. 23- 5. 38( 2H,

. 55-7.66(3H m, 8. 05-8.08(2H, m, 8. 14-8.18(2H m, 8.28-8.31(2H, ).
|):3260, 2720, 2660, 1711, 1545, 1460, 1317, 1163/ cm -
[err]=+15.8[err] (CH[err]O—|c101 Zg.é%rr]C) 10 No.Ij-27
[err]= +16. 7[err] (CHO [err],c=1.00 [err] C). No.1j- 2 8
r] 300MHz.

Hm, L. m(cnmomaﬁ 3010,2950.2875126 79, 17233(16(sh), 1650, 3605 (v, k515, 148
8- 3. 21$5H m,3.68(3H,s),3.73-3.76(4H, m, 4. 37(1H,d, J=7. 2Hz), 5. 35- 5.
4lcpR(CHC [err]): 3392, 1727, 1435, 1335, 1148/ cm

ré,%)omio 1h3*" éﬁﬁ,@ei%hfs‘%)” 26[err] Q). 20 No.lj- 29

rr) 1.20-1.29(2H, m, 1, 48-2. 25(12H, m, 2. 37(2Ht J=7.2Hz),,3.17-3.2
74 3.79(4H, m, 4. 79(1H,d, J=7. 8Hz) , 5. 34-5. 54(2H, m . 25

rél) NedTR-3890, 3270, 2675, 1709, 1455, 1420, 1315 1147/ cm

rr]—+16 Blerr](CHC [err],c=1.42,26[err]C). No. 1k- 1

2rr] = (}1?@1343001;@[ierr] c= 1 08, 23[err]C)

1.03-2.18(14H,m),2.32(2H,t,J=7.4Hz),2.59(1H,m),3.64(3H,s),3.89(1H,m),5.2
9-5.49(2H,m),6.16(1H,d,J=7.8Hz),6.98-7.06(4H,m),7.14-7.20(1H,m),7.34-7.4
1(2H,m),7.73-7.78(2H, m).

10 IR(CHCI;):3488,3008,2946,2868,1727,1648,1610,1586,1519,1485/cm.
[alp= +54° (CHCl;,c=1.29,25°C).

—hTHPE

[

s
- o—

CDCD’;U‘IS

—~~
c:h

— —

No.lm—8
CDCl; 300MHz

15 1.06-2.21(14H,m),2.36(2H,t,J=7.6Hz),2.58(1H, m) 3.88(1H,m),5.31-5.46(2H,
m),6.17(1H,d,J=6.9Hz),6.99-7.05(4H,m),7.15-7.21(1H,m),7.36-7.41(2H,m),7.
72-7.75(2H,m). _
IR(CHC]l;):3436,3010,2948,2868,2675, 1730(sh) 1709,1647,1608,1586,1520,1

U 485/cm.
20 [a]p= +56° (CHCl,c=0.97,25°C)

No.Im—9

CDCl; 300MHz .

1.05-2.18(14H,m),2..29-2.34(5H,m),2.59(1H,m),3.64(3H,s),3.89(1H,m),5.32-5.
25 46(2H,m),6.16(1H,d,J=7.5Hz),7.00-7.11(6H,m), 7.74-7.77(2H,m).

IR(CHCl;):3440,3010,2946,2868,1729,1649,1595,1519,1488/cm.

[alp= +47° (CHCl;,c=0.82,25°C).

No.1lm—10



169 No. 1k- 2 CDCl [err] 200MHz

1.07-2.28(14H, m, 2. 32(2H,t,J=7.4Hz), 2. 63(1H, M, 3.63(3H,s),3.93(IH N ,5.3 5
0-5.52(2H, m, 6.35(1H,d, J=7.0Hz), 7. 48-7.60(3H, m, 7. 88-8. 02(6H, m .

| RCCHC [err]): 3438, 3002, 2946, 2868, 1727, 1652, 1514, 1485, 1363, 1310, 1245, 1154
/cm [[err]][err]=-80.4[err] (CHCI[err] c=1.01,24.0[err]O). 10

No. 1k- 3 CDCl [err] 200MHz .

1.10-2.26(14H, m, 2. 37(2H,t,J=7. 2Hz) , 2. 60(1H n) 3. 93(1H, n) 5. 30- 5. 50( 2H,
m, 6.33(1H d, J=7.5Hz), 7.48-7.58(3H,nm, 7.88-7.99(6H, n).

R( CHCl [err]) L6 100 3OOMH@52 2874, 1709, 1652, 1515, 1485, 1305, 1153 /cm 16

I R(
Lier []e]r E D o opi-2 500l 125118 bo BE )2 %%(Pﬁer B87(18,m), 5.28% 42 H,m),

7 ,02 2ot 1L G 0% ey S AGBED ™ r Bl ) S 335 50(2n | 20
[Fng?] f[zggrfongégg%;g b%[@,e” 30 dldéé&é%ssli@z% i%@ 1375901/6218 1615,1595,

CDCl [err] V\f%zzo 1489

1.05- 2. 14( 4Hmy, 2. 38(2Ht J=7.2Hz), 2.51(1H,m, 3. 81(1H n), 5. 34- 5. 46( 2H,

m, 6. 07(1H, d, JYal, 5H291°7 (GRCl;, 660, 25°C)

| R( CHC [err]) 3422, 3250, 3010, 2950, 2876, 2664, 2558, 2210, 1735(sh), 1705, 1645, 1

1.02, 22]err] € k-5

No.lm—11
-CDCl; 300MHz

10  1.04-2.16(14H,m),2.81(2H,t,J=7.2Hz),2.59(1H,m),3.63(3H,s),3.89(1H,m),5.2
9.5.49(2H,m),6.24(1H,d,J=7.4Hz),6.54(1H,s),6.83-6.93(6H,m), 7.69-7.73(2H,
m).
IR(CHCl,):3674,3588,3438,3296,3010,2946,2868,1725,1646,1603,1520,1504, -
1489/cm.

15 [a]lp= +51° (CHClsc=0.91,25°C)

No.lm—12
CDCl; 300MHz
1.04-2.21(14H,m),2.33(2H,1_:,J=8.0Hz),2.56(1H,m),3.87(1H,m),5.28-5.48(2H,
20 m),6.28(1H,d,J=8.0Hz),6.75(1H,m),6.87-6.94(6H,m),7.66-7.71(2H,m),9.63(1
" Hbrs). |
IR(CHC]l,):3674,3582,8436,3275,3010,2950,2868,2675,1727,1710(sh), 1643,1
603,1522,1504,1490/cm.
[alp= +80° (CHCl;,c=0.97,25°C)
25 -
No.1lm—13
CDCl; 300MHz
1.01-2.18(14H,m),2.31(2H,t,J=7.4Hz),2.58(1H,m),3.63(3H,s),3.82(3H,s),3.89
(1H,ﬁ1),5;29-5.48(2H,m),6.14(1H,d,J=7.0Hz),6.88-7.02(6H,m),7.70-7.74(2H,



170 502, 1441, 1410, 1307, 1276/ cm [[err]][err]=-63.6 1.9[err]
(CHC [err],c=0.56,22[err] C). No. | k-6 6 CDCl [err] 300MHz ,
1.04-2.24(14H, m, 2. 36(2H,t,J=7.5Hz), 2. 58(I H, m, 3. 88(1H, m, 5. 30-5. 43(2H,
m,6.21 (1H, d,J=7.2Hz),7.41-7.49(3H, M ,7.73-7.77(2H, m) .

. I R(CHC18) : 3447, 3011, 2955, 1708, 1653, 1603, 1578, 1515, 1486, 1457, 1312, 1211,
1164/cm 10 [[err]][err]=-60.3[err] (CHQ4err], c=1. 00, 23[err]C)
No. 1k-7 CDCl [err] 300MHz

1.04-2.22(14H m, 2. 36(2H,t,J=7.2Hz), 2. 57(1H, m, 3. 87(1H, m, 5. 30-5.44(2H, 15
n')617(1Hdﬂ1:)87Hz)699740(7H , 7. 73(2H, d, J=7. 5Hz)

11eo/cm 1 34@‘%@‘3’8%9? 29520%@%@%@ %@éﬁgﬁwﬁiﬁeéﬁ?ésﬁ%? 50"

No. | k-8
1. 04- 2. 25( 14H[$02‘L‘§ 33‘27158%6 Y56(1H ), 3. 87(1H, ), 5. 30- 5. 44( 2H,
M, 6. 19( 1H, d, J=7. 5Hz) , 6. 83- 6. 94(6H, ) , 7. 69(2H d, J=8. THz) .
| R( CHCl [err]) 3599, 3455 3012, 2955, 1711 1644, 1604, 1577, 1524, 1507, 1492, 1290,
25 1236, 117%@0 [[err]][err]—-47 T[err]
(CHC [err], c=1.01, 22[err]C) No. | k-9

CDCl, 300MHz

1.05-2.21(14H,m),2.35(2H,t,J=7.2Hz),2.55(1H,m),3.82(3H,s),3.88(1H, m) 5.2
7-5.46(2H,m),6.16(1H,d,J=7.2Hz),6.88-7.02(6H,m),7.68-7.73(2H,m).
IR(CHC),):3438,3012,2948,2870,2650,1730(sh),1709,1647,1615(sh),1601,15

~

10 19,1492/cm.
[a)p=+64° (CHCl;,¢=0.70,25°C)

No.lm—15
CDCl; 300MHz |

15 1.05-2.20(14H;m),2.29-2.36(5H,m),2.62(1H,m),3.63(3H,s),3.92(1H,m),5.30-5.
50(2H,m),6.25(1H,d,J=7.2Hz),7.16-7.21(2H,m),7.59.-7.64(4H,m),7.83-7.87(2
H,m).
IR(CHCI,;):3446,3010,2946,2868, 1745(sh) 1728,1650,1615,1525,1507,1486/c

"~ m.
20 [a]p=+65.0° (CHCls,c=1.02,23°C)

No.lm—16

CDCl; 300MHz _

1.08-2.21(14H,m),2.34-2.40(5H,m),2.59(1H,m),3.90(1H,m),5.29-5.48(2H,m),
25 6.29(1H,d,J=7.0Hz),7.18(2H,d,J=8.6Hz),7.58-7.64(4H,m),7.83(2H,d,J=8.2Hz

).

IR(CHCI;):3438,3012,2948,2870,2622,1749,1710,1649,1610,1526,1508,1487/

cm.

[a]p=+66° (CHCl;s,c=1.21,24°C)



CDCl [err] 300MHz . 171
1.04-2.20(14H n), 2. 31(3H,s), 2. 36(2H,t, J=7. 2Hz), 2. 56( 1H, M), 3. 86( 1H, M) , 5. 3
0-5.43(2H,n), 6.16(1H, d, J=7. 2Hz), 7. 00- 7. 11(6H, ), 7.74(2H, d, J=8.7Hz).

| RGCCHO [err]): 3450, 3010, 2955, 1750, 1709, 1651, 1609, 1596, 1523, 1489, 1370, 1247,
+ 1227,1183/cm 5 [err]=-54.7[err] (CHO[err], C=1.01, 22C). . . No. 1k-
10 CDCl [err] 300MHz '
1.04-2. 22( 14H, 1), 2. 35(2H, t, J=7. 2Hz) , 2. 56( 1H %) , 3. 82(3H, s), 3. 86( 1H, m) , 5. 3
10 0-5.43(2HM), 6.17(1H, d, J=6. 9Hz) , 6. 89- 7. 01(6H,n),7.70('2H,d,J=8. THz) .

| RGCCHO [err]): 3023, 2955, 1742, 1708, 1649, 1613, 1602, 1577, 1522, 1507, 1490, 1227,

1210, 1170/ cm [err]=-58.1[err] (CHC [err],c=1.01,22[err]C). 15
No.lm1 -erlﬁ] 300MVHz

1. 06-2. 25(14H, nl% 2.32 Ht J=7.4Hz),2.61(1H, m, 3. 63(3H,s), 3. 91(1H, m,5.3
3547(2Hn')63ﬁall3l 69Hz)735738(3Hn') 7.53-7.60(4H, M ,7.75-7.7
8(2H, m. 20.

| R(CHO [ er r] ) 13062 W4 ame-33RILSJ57 -3H2) 2,62(JH m). 3. 63 B, §), .93 (LH, m), 5.3
err] = +76(er 1] ¢ (Gehl 85 6l ascit, 3F=HALS bR1(1H, 5),6.9%¢2118,529.0Hz), 7 PPEH Y, ]

300MHz 25

1 05-2. 20(14H, gy, anégib%(m&@:mmmmgzﬂ,ar,m:s..a%m m, 5. 29- 5. 48( 2H,
m, 6. 26( 1H, d 7.38( 3H 2-7.60(4H, M, 7.73-7. 77(2H, M) .
| R(CHA [ er r]) 134 €4 GRY: 35803232 32842801, 2916,288 831 226, 164613 606 AS 285D Wem0, [1

a)p=+62.4° (CHCl;,c=1.01,23°C)

10 No.lm—18
CDCl;+CD;0D 300MHz
1.11-2.18(14H,m),2.32(2H, t,J=7.4Hz),2.59(1H,m),3.88(1H,m),5.30-5.49(2H,
m),6.55(.1H,d,J=7.0Hz),6.92(2H,d,J=8.6Hz),7.47(2H,d,J=8.6Hz),7.59(2H;d,J
=8.6Hz),7.79(2H, d,J=8.2Hz). |

15 IR(Nujol):3398,3175,2725,1696,1635,1601,1531,1510/cm.
[a]p=+99.5° (CH;0H,c=1.011,25°C)

No.lm—19
W CDCl; 300MHz

20 1.05-2.20(14H,m),2.32(2H,t,J=7.4Hz),2.61(1H,m),3.63(3H,s),3.86(3H,s),3.94
(1H,m),5.30-5.50(2H,m),6.24(1H,d,J=7.0Hz),6.99(2H,d,J=8.6Hz),7.53-7.63(4
H,m),7.82(2H,d,J=8.6Hz).
IR(CHCI;):3440,3006,2946,2875,1726,1649,1606,1527,1510,1489/cm.
[o]p=+68° (CHCl;,c=0.88,26°C)

26
No.1m—20
CDCl; 300MHz |
1.09-2.20(14H,m),2.35(2H,t,J=7.3Hz),2.58(1H,m),3.85(3H,s),3.89(1H,m),5.2
8-5.48_(2H,m),6.35(1H,d;J=7.2Hz),6.98(2H,d,J=8.8Hz),7.51-7.61(4H,m),7.81(



498/ cm [err]= +81.4 ( CHCl [err],c=1.01, 23[err] O
172 No. | m 3 [er ] 300MHz
1.06-2.23(14H,m, 2. 32(2H,t,J=7. CHz), 2. 62(1H, M, 3. 63(3H, s), 393(1Hn)

5.
5 0-5.50(2H, ), 6. 28( 1H, d, J=7. OHz) , 7. 38- 7. 51(3H, ), 7. 58- 7. 67(4H, ) , 7. 83-

_CD

3
7.8

8(2H, m . ~ IR(CHCA [er r]) 3438, 3008, 2948, 2875, 1783(w) ,
1727, 1650, 1608, 1580(w), 1523,.150 . 1, 1482/ cm : [err]= +59
(CHO [err],c=1.49,25[err]C 10 No. | m 4 CDCl [err] 300MHz

1.08- 2. 25(14H37 2. 36512Ht =7.4Hz), 2.59(1H, m, 3. 91(1H, ), 5. 28- 5. 48( 3H,
m, 6. 29(1H, d, & A8 38 b)) , 7. 61- 7. 67(4H, m) ,7.81-7.86(2H m) . 15

PR S 1%‘(1(?516{@2)1&5@,%8;{5%%%2?5@%%&93?@@3)6??07 1647185, 1527,1510,1

(CHA [err], c()1 25[err]C) No.Ilm 5 20 CDCl[err] 300MHz
1. 09- 2. 20( 14H, 32(2Ht,J:7.2Hz),2.63(1H, m,3.63(3H,s),3.92(1H, mM,5.3

[R(cha Eir“ri? MRl fougt S boael S0, Lo Lanen

No.lm— 21 | _

CDCl; 300MHz
1-.05-2.'14(14H,m),2.37(2H,t,J=7.2Hz),2.51(1H,m),3.81(1H,m),5.34-5.46(2H,
m),6.11(1H,d,J=7.5Hz),7.38-7.48(3H,m),7.53-7.55(2H, m).

~ 10 IR(CHCIy):3420,3250,3008,2948,2870,2660,2210,1735(sh),1705,1645,1503, 1
441,1409/cm. _
[a]p=+569.21+1.0° (CHCl;,c=1.023,22°C).
No.Ilm— 22
15 CDCl; 300MHz _
1.05-2.17(14H,m),2.837(2H, t,J=7.2Hz),2.52(1H,m),3.82(1H,m),5.32-5.47(2H, |
m),6.20(1H,d,J=7.6Hz),7.38-7.53(3H,m),7.58-7.61(6H,m),9.11-(1H,brs).
IR(CHCls):3420,3250,30iO,2984,2870,2675,2208,1730(sh),1705,1640,1500,1
U 406/cm.

20  [o)p=+57.4° (CHCl,,c=1.83,23°C).

No.lm— 2 3

CDCl, 300MHz

1.05-2.18(14H,m),2.31(2H, t,J=7.5Hz),2.60(1H,m),3.63(3H, 5),3.90(1H,m),5.3
95  2-5.47(2H,m),6.22(1H,d,J=6.9Hz),7.40-7.49(3H,m),7.76-7.79H,m). -

IR(CHCI,):3438,3008,2946,2868,1727,1651,1603,1585,1512, 1484/cm.

[a]p=+52° (CHCl;,c=1.49,25C).

No.lm— 24



[err]= +82 (CHC [err], c=0.99, 25[err]C) 25 No. |l m 6 'CDCl [err]
300MHz

1.09-2.23(14H, n) 2.37(2H,t,J3=7.2Hz), 2. 60(1H, m, 3. 92(1H m, 5. 30- 5. 49( 2H,
m,6.32(1H d, J=7.4Hz), 7.51-7.55(3H,m, 7. 85-7.98(6H, n).

173 | R( CHCl [err]) 3436, 3010, 2950, 2875, 2670, 1727,1715(sh),
1650, 1605(w), 1515, 148 4/ cm [errl78+84[err]
(CHC [err],c=1.54,25[err] C 5 No.Im CDCl [err] 300MHz

1.03-2.18(14H,m, 2. 32(2H, t, J=7. 4Hz) , 2. 59(1H,n) 3.64(3H,s),3.89(1H ), 5.2
9- 5. 49( 2H, n) , €CN61LBO0OMHEZ. 8Hz) , 6. 98- 7. 06(4H, M), 7. 14-7. 20(1H, n) , 7. 34-7. 4
1(2H, M), 7.73-7.78(2H, M . 10

I R(CHC [ err]) : 130822004 Hhove2. 38 .17 - 2Ha 2151 H oy 3. 8861, 1a)s5,281$.47(2H,

Lert] = +>dlert), E%%he& eroH227 59% 85810 m), 7.73-7.79081 W 8 CDAl [err]
LRGSR A PR Gk i3 .

727 75(2Hgm) 514148 4/bR(CHOl [err]) : 3436, 3010, 2948, 2868, 2675, 1730(sh).
1709, 1647 6085 152 485/cm 20 [err]= +56

(CHOi[err], c= Qa?DFM°e((cH©13,c-o 97,26°C).

No.lm— 25
CDCl, 300MHz

10 ' 1.04-2.18(14H,m),2.28-2.85(5H,m),2.59(1H,m),3.62(3H, s),3.88(LH, m),5.29-5.
49(2H,m),6.20(1H, d,J=7.2Hz),7.15(2H, d,J=9.0Hz),7.80(2H, d,J=8.8Hz).
IR(CHCL,):3436,3010,2946,2868,1752,1727,1653,1602,1519,1491/cm.
[alp=+53° (CHCl,,c=1.68,25C).

15 No.lm— 26
CDCl; 300MHz. |
1.05-2.19(14H,m),2.32-2.38(5H,m),2.56(1H, m),3.88(1H,m),5.29-5.47(2H,m),
6.25(1H,d,J=7.4Hz),7.15(2H, d,J=9.0Hz),7.78(2H, d,J=8.6Hz).
U IR(CHCI,):3434,3016,3006,2948,2880,2622,1752,1730(sh),1710,1651,1605, 1
20 520,1492/cm.
[a]p=+58° (CHCl;,c=3.68,24°C)

No.lm— 2 7
CDCl; 300MHz |

‘25 1.05-2.16(14H,m),2.30(2H,t,J=7.5Hz),2.57(1H,m),3.62(3H,s),3.87(1H,m),5.2
7-5.47(2H,m),6.82(1H,d,J=7.4Hz),6.85(2H,d,J=8.6Hz),7.62(2H,d,J=8.6Hz),8.
35(1H,s). |
IR(CHC];):3580,3450,3216,3010,2946,2868,1726,1640,1608,1584,1528,1496/

cm.



No. | m9 CDO [err] 300MHz
1.05-2. 18(14H, m), 2. 29-2. 34(5H, m), 2. 59( 1H, n) , 3. 64(3H, s), 3. 89(1H, ), 5. 32- 5.
25 46(2H, 1), 6. 16( 1Hd, J=7. 5Hz), 7. 00- 7. 11(6H, n), 7. 74-7. 77(2H, ) .

I R(CHC [err]): 3440, 3010, 2946, 2868, 1729, 1649, 1595, 1519, 1488/ cm [err]=
"+47 (CHC [err],c=0.82,25[err]C). . No.Ilm 10
174 CDCl [err] 300MHz - 179

1. 04-2.20(14H, m), 2. 31- 2. 39(5H, m), 2. 57(1Hm), 3. 87(1H, m), 5. 28-5. 47(2H, m),

?R%Z:l(aéH[gr"r]])7[%@‘2_%@5’29@5@&%@12%2% ;6;6(2236 1748, 1710, 1648, 1615, 1595,

5 1520, 1489/ cm - [err]= 451 (CHCl [err],c=0.91, 25[err] C No. | m

11 CDCl [err] 300MHz 10 :

1.04-2. 16( 14HND.1A23¥(8H, t,J=7. 2Hz), 2. 59(1H, M, 3. 63(3H,s), 3. 89(1H M, 5. 2

9-5.49(2H, m, 6. 24(1H,dJ=7. 4Hz), 6. 54(1H,s), 6. 83-6.93(6H, M, 7. 69-7. 73( 2H,
CDCl; 200MHz

m .
| R(CCHC [err]): 3674, 3588, 3438, 3296, 3010, 2946, 2868, 1725, 1646, 1603, 1520, 1504,
1489/ cm 85 [Le0-p25@4H 0N BRH, Lok SR BRI rs),8.82-8 981 Ehm) 5.27-5.4
CDCl 300MVHz

Lerr] ' 7(2H m),6. 25(1H d,J=7.4Hz), 6. 86(2H,d,J=8.6Hz),7.62(2H,d,J=8.6Hz).

IR(CHC]l;):3438,3242,2675,1730(sh),1708,1639,1607,1585/cm.

No.ilm— 29

10 CDCl; 300MHz
1.05-2.18(14H,m),2.31(2H,t,J=7.4Hz),2.58(1H,m),3.64(3H, s),3.85(3H, s),3.89
(lH,m),5.29-5.48(2H,m),6.14(1H,d,J=6.6Hz),6.92(2H,'d,J=9.0Hz),7.74(2H,d,
=9.0Hz). _

_ IR(CHCI;):3445,3008,2946,2868,1727,1646,1606,1578,1523,1493/cm.

16  [a]p=+53° (CHCI;,c=2.08,24C)

No.1m—30

CDCl; 300MHz

1.04-2.21(14H,in),2.36(2H,t,J=7.3Hz),2.56(1H,m),,3.85(3H,s),3.88(1H,m),5.
20 27-5.46(2H,m),6.15(1H,d,J=7.2Hz),6.92(2H,d,J=8.6Hz),7.73(2H,d,J=8.6Hz)

IR(CHCls):3440,3010,2950,_2870,2645, 1727,1710(sh),1646,1606,1575,1524,1

494/cm.

[a)p=+62° (CHCls,c=1..1-0,24°C).

260 No.lm—31
CDCl3+CD;0OD 300MH=z
1.16-2.20(14H,m§,2.31(2H-,t,J=7.2Hz),2.59(1H,m),3.85(1H,m),5.31-5.51(2H,
m),7.13-7.21(1H,m),7.31-7.42(2H,m),7.68-7.93(6 H,m). |
IR(Nujol):3344,3175,2715,2675,1699,1631, 1566/cm.



1.04-2.21(14H m, 2. 33(2H,t, J=8. OHz), 2. 56(1 H, m), 3. 87(1 H, m), 5. 28-5. 48(2H, 20
m, 6. 23(1H, d, J=8. OHz), 6. 75(1H, m), 6. 87- 6. 94(6H, m), 7. 66- 7. 71(2H, m), 9. 63( 1

H, brs).

| R(CHCI [err]): 3674, 3582, 3436, 3275, 3010, 2950, 2868, 2675 1727, 1710(sh), 1643,1
603, 1522, 1504, 1490/ cm e[rr]= +30[err] (CHO[err], ¢=0.97,25[err]C
25 - No. |l m 13 CDCl [err] 300MHz 180 1.01-2. 18( 14H, r'r) , 2. 31

(2H, t, J=7. 4Hz) , 2. 58( 1H, r‘r) 3.6a(3H s), 3. 82(3H, s), 3. 89

1H ), 5. 29-5. 48 2H 14(1H, d, J Hz),6.88-7.02(6H ), 7. 70-7. 74( 2H,
(z8m, ( 24P (8 (CH;OH,c=1.01, 274% ) (8H.m (

175

| R( CHCl [err] ) : 3442, 3402, 3004, 2946, 2868, 1727, 1648, 1600, 1618, 1499/ cm
[err]=+42[err] (CHO[err],c=1.82,26[err]C 5 No.Im14 CDCl [err]
300VHz No.1lm —

1.05-2. 21( 140N 1P 383K t, 3=7. 2Hz) , 2. 65( 1H, ), 3. 82(3H, s), 3. 88( 1H, ), 5. 2
7-5.46(2H, ), G%ﬂ,gﬁllé{)@ 7. 2Hz) , 6.88-7.02(6H ), 7.68-7.73(2H, n).

IR(CHO [err]) g 3012, 2948 2870, 2650, 1730(sh), 1709, 1647, 1615(sh), 1601, 15

£ | 191é498/ cn, ?;%é ?3(1[4?{ ?%)gzea[mnlﬁmﬂzbmn(mﬁrg)@s abiaaesmi m),4.41(1H,
nm err
1. 05- 2. 20( 14H,bs),3. 285 A B i) 16 4 2168 11+ Tt Hz) G4 BRATS ), =8 2HE)H 70§ 0(8H30,d5:7.
8Hz). |

IR(CHCl;):3434,3354,1726,1720(sh),1660(sh),1626/cm.

10 No.lm—33
CDCl; 200MHz
1.14-2.25(14H,m),2.37(2H,t,J=7.3Hz),2.64(1H,brs),3;93-4.01t1H,m),5.30-5.5
1(2H,m),6.47(1H,d,J=7.4Hz),7.63-7.74(2H,m),7.79(2H,s),7.89-7.93(1H,m), 8.
00(1H,dd,J=2.3,1.0Hz),8.30(1H,d,J=1.0Hz),8.65-8.73(2H,m).

15 IR(CHCIS):345O,2675,1728,1707,1@49,1528,1509/cm.
[a]p=+82.8%+1.2° (CHCl;,c=1.01,23°C).

No.2a-1
[a]p=169.0° (MeOH,c=1.01,25°C)
20
No.2a-2
CDCl; 300MHz ‘
0.99(1H,d,J=10.2Hz),1.15 and 1.24(each 3H,each s),1.50-2.50(14H,m),4.3
.0(1H,m),5.‘35_-5.52(2H,m),6.32(1H,d,J=8.7Hz),7.36-7.49(3H,m),7.58-7.62(2H,
25 m),7.66 and 7.80(each 2H,each d,J=8.7Hz).
IR(CHCls):3116,3014,2925;2870,2663,1708,1651,1610,1524,1'504,1484,1'472
/em.

[a]lp= +64.1° (MeOH,c=1.02,25°C).



50(2H, m), 6. 25( 1H, d, J=7. 2Hz) , 7. 16- 7. 21(2H, ) , 7. 59- 7. 64(4H, n) , 7. 83- 7. 87( 2

Hm. I R( cHd [err]): 3446, 3010, 2946, 2868, 1745(sh),
1728, 1650, 1615, 1525, 1507, 1486/ c m 20 J[err]=+65.0[err]
(CHC [err], c=1.02, 23[err]C) No.lm 16 CDCl [err] 300MHz

1.08-2.21(14H,m, 2. 34-2.40(5H, M, 2. 59(1H, M, 3. 90(1H m,5.29-5.48(2H, m, 25
6.29(1H,d, J=7.0Hz), 7. 18(2H, d, J=8. 6Hz) , 7. 5884. 64(4H, n), 7. 83(2H, d, J=8. 2Hz

| RCCHC [err]): 3438, 3012, 2948, 2870, 2622, 1749, 1710, 1649, 1610, 1526, 1508, 1487/
cm [err%} =+6 [err] (CHO [err], c=1.21, 240

176 NGV P 18- cDCl [err] 300Mz

1.06-2.19(14 62 7 2(1H, m,3.63(3H,s),3.93(1H mM,5.3 5

0-5. 50( 2H, m%ﬁ?}g’i‘i\% (MsOREs gg@zﬁﬁﬁr s), 6. 94(2H, d, J=9. Oz) , 7. 47( 2H, d,

J=9.0Hz),7.58(2H, d,J =8. 6Hz), 7. 81(2H, d, J=8. 6Hz).

| RCCHC [err]): 3580, 3434, 3284, 3010, 2946, 2868, 1726, 1646, 1606, 1528, 1490/ cm |

[err] =+62. 4 (1G5iQgl-grr],c=1.01, 23[err] O 10 No.Ilm 18

CDCl [err]+CD err] OD 300MHz _

1.11- 2. 18614HCDIC12.SDMHzt , J=7. 4Hz), 2. 59(1H, m), 3. 88( 1H, m), 5. 30- 5. 49( 2H,

m, 6.55(1H, d,J=7.0Hz),6.92(2H,d, J=8.6Hz),7.47(2H, d,J=8.6Hz),7.59(2Hd, J
. 0. 99(1H,d, J=10. 2 2),1.15 and 1.25(cach 3H,each s),1.64-2. 51(14H m),4.3

1(1H,m),5.86-5.53(2H,m),6.33(1H,d,J=8.42),7.50-7.56(3H,m), 7.85-7.98(6H,

m). .

IR(CHCIS):3515,3452,3014,2925,2870,1740,1708,1654,1517,1486,1470 fcm.

10 [alp= +79.5° (MeOH,c=1.18, 22°C).

No.2a-5

CD;OD 300MHz |

0.98(1H,d,J=9.9Hz),1.18 and 1.25(each 3H,each s),1.56-1.71(3H,m),1.98-2.
15 40(11H,m),4.17(1H,m),5.41-5.62(2H,m),7.52-7.61(3H,m),7.91-8.01(6H,m).

IR(KBr):3416,3063,2983,2921,2869,1704,1643,1566,15’1'_8,1488,1408 /em,

[alp= +62.0° (MeOH,c=1.00, 25°C).

U No.2a-6- o
20 [a]p=+64.1° (MeOH,c=1.01,25°C).

No.2a-7
[a]p=+65.3° (MeOH,c=0.99,25°C).

25 No.2a-8
[a]p=+74.0° (MeOH,c=1.01,25°C).

No.2a-9
[a]lp=+71.0° (MeOH,c=1.10,25°C).



=8.6Hz), 7. 79(2H, d,J=8.2Hz). 15 ‘

| R(Nuj ol ): 3398, 3175, 2725, 1696, 1635, 1601, 1531, 1510/ cm

. [err]=+99.5[err] (CH err]OHc=1.011, 25[err] O No.Im 19

- CDCl[err] 300MHz 20

~1.05-2.20(14H, m, 2. 32(2H,t,J=7. 4Hz), 2. 61(1H, m, 3. 63(3H,s), 3. 86(3H,s), 3. 94

~(1H, m,5.30-5:50(2H, m, 6. 24(1H, d, J=7.0Hz) 185 99(2H, d, J=8.6Hz),7.53-7.63(4
Hm,7.82(2H, d, J=8.6Hz). :

| RCCHC [ err]): 3440, 3006, 2946, 2875, 1726, 1649, 1606, 1527, 1510, 1489/ cm

[err]=+68[err] (CHC[err],c=0.88,26[err]C) 25 No. | m 20

CDCl [err] 300 '

1.09-2. 20( 14HW*,22'.1:95('2H, t,J=7.3Hz),2.58(1H, m,3.85(3H,s),3.89(1H m,5.2

2-7&73_. 48( 2H, ?H: %ﬁ%ﬂf&@%ﬁ@'ﬁ@ﬂ?gﬁ%ﬁi_ d, J=8.8Hz), 7.51- 7. 61(4H, m) , 7. 81(

| RCCHC [err]): 3446, 3012, 2952, 2881, 2640, 1730(sh), 1707, 1647, 1606, 1527, 1510, 1
489/cm - [err]=+83[err] (CHO[err],c=1.00,25[err]C. 5 No.Ilm 2
1 CD§l [ ¥ .©a3Q0MHZ 1. 05-2.

14(14H ), 2. 37(2H,t,J=7. 2Hz), 2. 51(1H, M, 3. 81(1H, M), 5. 34- 5. 46( 2H,

m, 6. 11( 1H, d, Jaek=412)17 (BROH 48{1360,25°’0).53- 7. 55(2H, m . 10

| RCCHC [ err]): 3420, 3250, 3008, 2948, 2870, 2660, 2210, 1 735(sh),

1705, 1645, 1503,1 - 441, 1409/ cm

No.2a-12
[a]lp=+58.1° (CHCl;c=1.01,26°C).
10 m.p.155.0-156.0°C

\—

N9.2a-13
CDCl; 300MHz
0.98(1H,d,J=10.2Hz),1.18 and 1.25(cach 3H,each s),1.63-2.40(14H,m),4.3

15 0(1H,m),5.46-5.58(2H,m),6.44(1H,d,J=8.4Hz),7.49 and 7.77(each 2H,each
d,J=8.7Hz),7.54(1H,s).
IR(CHCls):3689,3378,3028,3014;2924,_1713,1652,1602,152_2,1496 fem.
[alp= +78.3° (MeOH,c=0.84,25°C).

\_ m.p.205.0-206.0°C
20

No.2a-14
[0]p=+72.5° (MeOH,c=1.07,25°C).

No.2a-15

25 CDCl; 300MHz
0.99(1H,d,J=9.9Hz),1.14 and 1.24(each 3H,each s),1.55-2.44(14H,m),4.27(
1H,m),5.30-5.50(2H,m),6.29(1H,d,J=9'.0Hz),7.11 and 7.20(each 1H,each d,
J=16.2Hz),7.29-7.55(5H,m),7.57 and 7.72(each 2H,each d,J=8.7Hz).
IR(CHCIB):3453,3083,3022,3013,2925,2870,1708,1650,1607,1560,1522,1496



[err]=+59.21.0[err] (CHC[err],c=1.023,22[err]C). No.Ilm 22 15
CDCl [err] 300MHz 1.05-2.1 7(14H, m, 2.37(2H,t,J=7.2Hz), 2. 52(1H, m),
3.82(1H, m, 5.32-5.47(2H,

m, 6.20(1H d, J=7. 6Hz), 7. 38-7.53(3H m, 7.58-7. 61(6H m, 9. 111(| H, brs).

| R( CHCI [err]) 3420, 3250, 3010, 2984, 2870, 2675, 2208, 1730(sh), :

1705, 1640, 1500, 1 406/ cm 20 [err] tgg 4  err] . '

(CHO [err],c=1.83,23[err]C). No. 1m CDCl [err] 300MHz
1.05-2: 18(14H m,2.31(2H,t,J=7.5Hz), 2. 60(1H rr) 3.63(3H,s),3.90(1HM,5.3 25
2-5.47(2H, m , 6’@2(1H d J 6.9Hz), 7.40-7.49(3H, M, 7.76-7.79(2H, m .

| RCCHC13) : 343 008 7 603, 1585, 1512, 1484/

[eEr] +5)2 (CH IErr (ﬁg%% er?é%%lc No. I m2 4 c.m

178 0.

1. 05- 2. 21( 14H’%§) ﬁ%@(%% =7.2Hz), 2.57(1H ), 3. 89(1H, m), 5. 28-5. 47(2H,

m,6.22(1H,d, J=7.OHz),7.39-7.55(3H, m, 7. 73-7.79(2H, ). ,
| RCCHCl [err]): 3676, 3572, 3436, 3010, 2948, 2875, 1730(sh), 1709, 1650, 1600, 1580, 1
5 514, 1484kCcmNp.2a-16 [err] =+57 (CHC [err], c=0.97, 26[err] C) .. No. 1m 25

CDCl; 300MHz

0.92(1H,d,J=10.2Hz),1.11 and 1.23(each 3H,each s),1.50-2.48(14H,m),3.6

2(3H,s),4.29(1H,m),5.30-5.50(2H,m),6.20(1H,d,J=8.7Hz)',.6.59 and 6.68 (

each 1H,each,d,J=12.3Hz),7.23(5H,s),7.29 and 7.59(each 2H,each d,J=8.
10 1Hz). _. ‘

IR(CHCl;):8453,3024,3016,2924,2870,1730,1651,1607,1520,1495 /cm.

[a]p= +56.8° (MeOH,c=1.04,24C).

No.2a-17
15 CDCl, 300MHz
0.97(1H,d,J=10.2Hz),1.11 and 1.23(each 3H,each s),1.50-2.38(14H,m),4.2
6(1H,m),5.30-5.50(2H,m),6.23(1H,d,J=8.4Hz),6.59 and 6.70(each 1H,each
d,J=12.3Hz),7.23(6H,s),7.30 and 7.57(each 2H,each d,J=8.7Hz).
IR(CHCl,):3452,3081,3019,3014,2925,2870,2665,1708,1650,1607,1521,1495
20 /em. |
[a]lp= +61.6° (MeOH,c=1.00,27°C).

No.2a-18
CDCl; 300MHz

26 0.97(1H,d,J=10.2Hz),1.11 and 1.23(each 3H,each,s),1.50-2.50(14H,m),3.61
(3H,s),4.31(1H,m),5.85-5.51(2H,m),6.33(1H,d,J=8.4Hz),7.48-7.64(4H,m), 7.7
9-7.83(2H,m),7.91(1H,dt,J=1.5 and 7.8Hz),8.01(1H,dt,J=1.5 and 7.8Hz),8.
13(1H,t,J=1.5Hz).
IR(CHC],):3450,3026,3013,2925,2870,1730,1659,1600,1510 /cm.



CDCl [err] 300MHz 10 :

1.04-2.18(14H,m, 2.28-2.35(5H, M, 2.59(1H, m, 3.62(3H,s), 3. 88(1H, m, 5. 29-5.
49(2H, m, 6. 20( 1H, d, J=7. 2Hz), 7. 15(2H, d, J=9. CHz), 7. 80( 2H, d, J=8. 8Hz) .

| RCCHC [err]): 3436, 3010, 2946, 2868, 1752, 1727, 1653, 1602, 1519, 1491/ cm
[err]=+53[err] (CHC [err],c=1.63,25err]C). 15 No. | m 26 CDC [err]
300MHz . 184

1.05-2.19(14H m, 2. 32- 2. 38(5H n) 2.56(1H, m, 3.88(1H n),5.29-5.47(2H, m,
6.25(1H, d, J=7.4Hz), 7. 15(2H,d, J=9. OHz) . 7. 78(2H, d, J=8.6Hz).

| RCCHO [ err]) :[oksz +i618° :{Maé)iigzral 0388°0b22, 1752, 1730(sh), 1710, 1651, 1605, 1
20 520, 1492/ cm [err]=+58[err] (CHCI[err] c=3.68,24[err] O

No.lm 2 7 CDCI[err] 300MHz 25 . :

1, 05- 2. 16(14H§5r33 ﬁ)(ZH,t,J=7.5Hz),2.57(1H,rr),3. 62(3H,s),3.87(1H m,5.2
7-5.47(2H, m ? 811 d, J=7. 4Hz) , 6. 85( 2H, d, J=8. 6Hz) , 7. 62( 2H, d, J=8. 6Hz) , 8.
35(1H, s). _

- I R(CHC [err])'%lgg’& ?2884%516 3010, 2946, 2868, 1726, 1640, 1608, 1584, 1528, 1496/

| ggﬂ [e”] 5C 0. 95&;1{251 Je'r% 9Hz) 1.14 and N1021(each 3H,each s)li%s greroaggghig*ﬁg
1. 10- 2. 25( 14H, m 1), 52(5%&4(2147:112 FRL(2H>E,JER, 8155)),7 asszss(aa(mﬁme 3.84(3H, h
' ),8.25(1H,m),8.43(1H,m).
IR(CHCI,):3382,3196,3025,3015,2925,2870,1725,1652,1599,1577,1521 /cm.
[a]p= +55.9° (MeOH,c=1.00,25°C).
10 '
No.2a-20
CDCl; 300MHz
O.98(1H,d,J=10.2Hz),1.13 and 1.24(each 3H,each s),1.50-2.50(14H,m),3.6
2(3H,s),4;31(1H,m),5.35-5.51'(2H,m),6.24(1H,d,J=8.4Hz),7.40-7.52(3H,m),7.
15 71-7.76(2H,m). |
IR(CHCIl;):3453,3025,3018,2925,2870,1730,1753,1579,1514,1486 /cm.
[a]p= +61.2° (MeOH,c=1.04,25°C).

\_ No.2a-21
20 CDCl; 300MHz
0.98(1H,d,J=10.2Hz),1.13 and 1.23(cach 3H,each s),1.52-2.50(14H,m),4.2
8(1H,m),5.34-5.51(2H,m),6.27(1H,d,J=8.7Hz),7.41-7.53(3H,m),7.71-7.74(2H,
m). ' |
IR(CHCI,):3452,3063,3027,3014,2925,2871,1708,1652,1578, 1515,1486 /cm.
2% [o]p= +62.0° (MeOH,c=1.01,27°C).

No.2a-22
de-DMSO 300MHz
0.86(1H,d,J=9.9Hz),1.10 and 1.16(each 3H,each s),1.42-1.52(8H,m),1.85-2.



7(2H m, 6. 25(1H, d, J=7. 4Hz) , 6. 86( 2H, d, J=8. 6Hz), 7. 62(2H, d, J=8. 6Hz) . -

| RCCHCI [err]) :3438,3242,2675,1730(sh), 1708, 1639, 1607, 1585/ cm

No.Ilm 2 9 10 CDCl[err] 300MHz : _

1.05-2.18(14H,m, 2. 31(2Ht, J=7. 4Hz), 2. 58( 1H, rr) 3.64(3H,s), 3.85(3H,s), 3.89
(1H, M, 5.29-5.48(2H m, 6. 14( 1H, d, J=6. 6Hz), 6. 92(2H, d, J=9. OHz), 7. 74(2H, d,
J=9. CHz) . 8

| RCCHC [ err]): 3445, 3008, 2946, 2868, 1727, 164%3 3606 1578 1523 1493/cm 15
[err]=+53[err] (CHO[err],c=2.03,24[err

CDCl [err]
300VHz 46(11H,m),3. 98(1H m), 5.32-5. 4322]-} m),7. 41(3H m) 7. 88(2H d,J=6.6Hz),8.19
1. 04-2. 21( 14H, n}ﬁZ 36(2Ht J=7.3Hz),2.56(1H, m,, 3.85(3H,s), 3. 88(1H, rr) 5.
20 27546(2N Ii@dJ?ZHz 6922HdJ86Hz , 7. 73(2H, d, J=8. 6Hz)

75 T SR A ek e i T

cba 9
1. 16[2”21)ZS4D[H€I%;‘]Q‘[3373? Qie 2]H(z)9 2?%5(1H ,3.85(1H,m, 5. 31- 5. 51( 2H,

m,7.13-7.21 (IH M, 731742(2Hrr)768793(6H,rr).
| R(CNuj ol ): 3344, 3175, 2715; 2675, 1699, 1631, 1566/ cm
180 [er Ne2a4Err] (CHerr]OH c=1.01, 24[err]C). No. | m 32

[a]lp=+62.7° (MeOH,c=1.01,27°C).

U No.2a-24
10 CDCl; 300MHz
0.99(1H,d,J=10.2Hz),1.14 and 1.25(each 3H,each s),1.52-2.50(14H,m),4.3
1(1H,m),5.36-5.52(2H,m),6.34(1H,d,J=8.4Hz),7.47-7.52(2H,m),7.59-7.64(1H,
m),7.78-7.83(6H,m). |
IR(CHCl,):3449,3027,3013,2925,2869,1708,1656,1599,1518,1493 /cm.
16 [aJp= +68.1° (MeOH,c=1.00,25C).
. No.2a-25
[a]p=+85.1° (MeOH,c=1.00,25°C).
\—

20 No.2a-26
[a]p=+35.5° (MeOH,c=1.02,25°C).

No.2a-27
CDCl; 300MHz

256 0.97(1H,d,J=10.2Hz),1.12 and 1.23(each 3H,each s),1.52-2.50(14H,m),3.6
3(3H,s),4.29(1H,ﬁx),5.36-5.51(2H,m),6.18(1H,d,J=8.4Hz),7.01 and 7.71 (
each- 2H,each d,J=8.7Hz,),6.98-7.05(2H,m),7.16(1H,t,J=7.5Hz),7.34-7.41(2
H,m). |
IR(CHC],):3455,3024,3016,2924,2870,1730,1651,1588,1520,1487 /cm.



CDCl [err] 200MHz 6

1.09-2.23(14H,m,2.33(2H,t,J=7.1Hz), 2. 57(1H, brs), 3. 40-3. 93(9H, m , 4. 41(1H
brs), 6.29-5.48(2H, m, 6. 44(1H, d, J=7.4Hz),7.43(2H, d, J=8.2Hz), 7.80(2H,d, J=7.
- 8Hz) . | RCCHC [err]): 3434, 3354, 1726, 1720(sh), 1660(sh) 1626/ cm 10
~No. |l m 33 CDCl [err] 200MHz

1.14-2.25(14H, m, 2. 37(2H,t,J=7. 3Hz), 2. 64(1|I| Qrs),S. 93-4.01(1H, M, 6.30-5.5
1(2H, m,6.47(1H,d, J=7.4Hz), 7.63-7. 74(2H, m) ; g€ 79(2H,s),7.89-7.93(1H m, 8.
00( 1H, dd, J=2. 3, 1. OHz) 8.30(1H,d,J=1. CHz),8.65-8.73(2H, M. 16

| R( CHCl [er r] ) :Mwaﬁzs,mmma@nmemcxszs, 1509/ cm

[err]=+82.81.2[err] (CHO[err],c=1.01,23[err]C). No. 2a-1
[err]=+69.0[err] (MeOH,c=1.01,25[err]C) 20 No. 2a- 2 CDCl [err]
300MHz 0. 99(1H d, J=10. 2Hz) 1.15 and 1. 24(each 3H, each

s), 1. 50- 2. 50( 1P 2#y28. 3

O(1H ), 5. 35-5 32(1H, d, J=8. 7THz) , 7. 36- 7. 49( 3H, ), 7. 68- 7. 62( 2H,
25 1), 7. 66 andcﬁ%gal(%@‘ﬂﬁ% each d, J=8. 7THz)

IR ol [er r% ):g ]gy@ng?filq %ﬁ}ég&g%?gg g@ﬁg 61[1 ﬁa@%n% 152204y fAs

6(1H,m),5.34-5.51(2H,m),6.20(1H, d J=9.0Hz),7.01 and 7.70(each 2H,each
d,J=9.0Hz,),6.98-7.15(2H,m),7.17(1H,t,J=7.5Hz),7.34-7.40(2H, m). |
IR(CHCla):3454,3031,3018,2925,2870,1708,1650,1588,1523,1487/cm.
[alp= +56.2° (MeOH,c=1.00,25°C).
10
No.2a-29
[a)p=+53.0° (MeOH,c=1.03,25°C).

No.2a-30
.15 CDCl; 300MHz
0.97(1H,d,J=10.2Hz),1.10 and 1.23(each 3H,each s),1.52-2.50(14H,m),4.2
5(1H,m),5.30-5.50(2H,m),6.23(1H,d,J=8.7Hz),6.36(1H,'s),7.26-7.39(10H,m),7.
60 and 7.68(each 2H,each d,J=8.4Hz,).
W IR(CHCI,):3451,3088,3064,3029,3014,2925,2869,1707,1652,1522,1495 /cm.
20 [alp=+54.2° (MeOH,c=1.00,25%C). |

No.2a-31

CDC]l; 300MHz _

0.98(1H,d,J=10.2Hz),1.14 and 1.24(each 8H,each s),1.50-2.50(14H,m),3.6
26 3(3H,s),4.31(1H,m),5.30-5.50(2H,m),6.26(1H,d,J=8.4Hz),6.90(1H,t,J=7.4Hz),

7.13(1H,d,J=8.7Hz),7.29(2H,t,J=8.0Hz),7.67-7.75(5H,m), 7.82(1H,s).

TR(Nujol):3380,3244,1723,1638,1601,1578,1535,1495 /cm.

[a]p=+73.6° (MeOH,c=0.50,26°C).

m.p.133.0-134.0°C



76.

[err]=+76.6 (MeOH,c= 1.18,26[err]C). No. 2a- 4 5 CDCl[err] 300MHz
0.99(1H,d, J=10. 2Hz), 1. 15 and 1. 25(each 3H,each s),1.64-2.51(14H m, 4.3
1(IH, m,5.36-5.53(2H, m; 6.33(1H,d, J=8.4z),7.50-7.56(3H,n), 7. 85-7.98(6H,

| RGCCHO [err]): 3515, 3452, 3014, 2925, 2870, 1740, 1708, 1654, 1517, 1486, 1470 /cm
10 [err]= +79.5 (MeOH, c=1. 18, 22C). 1)e. 2a-5 CD[ err] OD 300MHz
0.98(1H,d, J=9. 9Hz), 1. 18 and 1.25(each 3H, each s), 1.56-1.71(3H, ), 1. 98- 2.
15 40(11H m,4.1.7(1H m,5.41-5.52(2H ), 7. 52- 7. 61(3H, m), 7. 91- 8. 01(6H, m) .
| R(CKBr) : 3416, 3063, 2983, 2921, 2869, 1704, 1643, 1566, 1518, 1488, 1408 /cm

[err]= +62.0 (IVEO—| c=1.00, 25[err]Q). No.2a-6 20 [err]=+64.1[err]
(MeOH, c=1. 01, 2peda-$2) . No. 2a- 7 [err]=+65.3[err]

MeOH, ¢=0. 99, 25[.ert 2 . 22 err]=+74.0

ENEO—l,Czl.-Ol 2@‘{]@‘?#‘%1. MEOH &xfBgzec). | [e]rr]:+71.0[err]

(MeOHc=1. 10, 25[ err] C).

182

5 No.2a-33 -
CDCl; 300MHz
0.95(1H,d,J=10.2Hz),1.10 and 1.21(each,3H,each s),1.50-2.50(14H,m),4.25
(1H,m),5.18(2H,s),5.30-5.70(3H,m),6.41(1H,d,J=8.2Hz),6.89(1H,s),7.09(1H,
5),7.17 and 7.72(each 2H,each d,J=8.2Hz),7.62(1H,s).

10 IR(CHCI,,,):3450,3125,3031,3013,2925_,2870,2467,1917,1708,1654,1615,1575,
1523,1497 /cm.
[alp=+55.2° (MeOH,c=1.01,26°C).

No.2a-34
15  [a]p=+72.9° (MeOH,0=1.03,25°C).

No.2a-35
CDCl; 300MHz
'\_/ 0.98(1H,d,J=10.2Hz),1.13 and 1.24(each 3H,each s),1.52-2.48(14H,m),4.2

20 8(1H,m),5.35-5.51(2H,m),6.28(1H,d,J=8.7Hz),7.34-7.37(3H,m),7.52-7.55(2H,
m),7.58 and 7.71(each 2H,each d,J=8.7Hz).
IR(CHC];):3515,3452,3030,3012,2925,2870,1739,1708,1652,1607,1555,1521,
1497 /em.
[a]p=+74.3° (MeOH,c=1.01,25°C).

25 |
No.2a-36
[a]p=+28.4° (MeOH,c=1.07,25°C).

No.2a-37



No. 2a- 10 [err]=+74.7[err] (MOH, c=1. 00, 25[ err] Q). 5 No.2a-11

[err]=+72.1 (MeOH,c= 1.00, 25[err] C). No. 2a- 12 [err] =+53.1
- (CHO [err],c=1.01,26[err]C). 10 m p. 155.0-156.0C No. 2a- 13
~CDCl [err] 300MHz 0.98(1H,d, J=10. 2Hz), 1. 18 and 1. 25(each 3Heach s),
©1.63-2.40(14H, m,4.3 15 O0(1H m, 5.46-5. 58(2H m, 6. 44(1H,d, J=8. 4Hz), 7. 49
and 7.77(each 2H, each d, J=8. 7THz) gélH S)

IR(CHC [err]): 3689, 3378, 3028, 3014, 2924 17 1652, 1602 1522, 1496 /cm
[err]= +78.3 (MeCOH, c=0. 84, 25C). m p. 205. 0- 206. 0C 20 No. 2a- 14
[err]=+72. 5[ erCPCljv30OMHZ. 07, 25[err]C) No. 2a- 15 25 CDCl[err]
300MVHz 0.99(1H,d,J=9. 9Hz 24(each 3H, e

s). 1.55-2. 44( 1Q;ﬁ|3é,§H4l 3510. 5Hz))d 95 "and L18(cach 5 cach 51 44-2.46(14H,m),3.9

116 ) 7. 2R oS 6B T A6 sl m P Bl D325 1) 7"
| ROCHOI (o1 1) 13 AP0 802808, 310,239 8 R 0106961836941, 1496

b lem.

[a]p=+25.3° (MeOH,c=1.00,26°C).

No.2a-38 _

[a]p=+70.9° (MeOH,c=1.02,25°C).
10

No.2a-39

[alp=+70.6° (MeOH,c=1.01,25°C).

No.2a-40
15 [a]p=t+74.7° (MeOH,c=1.00,25°C).

No.2a-41
[a]p=+72.1° (MeOH,c=1.01,24°C).

20 No.2a-42
[a]p=+69.2° (MeOH,c=1.00,25°C).

No.2a-43

[a]p=+70.8° (MeOH,c=1.00,25°C).
25

No.2a-44

[a]p=+60.4° (MeOH,c=1.00,26°C).

No.2a-45



183 /cm [err]= +72.3[err] (MeOHc=1.00, 27[err] C). m p.
115.0-117.0C 5 No.2a-16 CDCl [err] 300MHz

0.92(1H,d, J=10. 2Hz), 1.1l and 1.23(each 3H each s),1.50-2.48(14H m, 3.6
2(3H,s),4.29(1H mM,5.30-5.50(2H, M, 6. 20(1H, d, J=8. 7THz) , 6. 59 and 6. 68 (

each 1H, each, d, J=12. 3Hz), 7. 23(5H,s),7.29 and 7.59(each 2H, each d,J=8. 10

1Hz) . | RCCHCI [ err]): 3453, 3024, 3016, 29g4, 2870, 1730, 1651, 1607, 1520, 1495
lcm [err]= +56.8[err] (MeOH, c=1. 04, 24 err] O . No. 2a-17 15
CDCl [err] 300MHz 0.97(IH d, J=10. 2Hz), 1.11 and 1.23(each 3H, each s),

1. 50- 2. 38( 14H,&PCls BOOMHz §( 1H, n) 5 30-5.50(2H m, 6. 23(1H d, J=8.4Hz), 6. 59
d 6.70 h J= 5

0 oo s 35 AR i B o o Hd 1 3 4R R o

(NoGH, c=1. 3852»%8? 5%’5%12@?9 33*‘““5“»*"&%1%%? TGt S5l 7 sacom 00

0.97(1H, d, J=10. h 5

(3H, g) 4.31(1H, ﬁ) 74 51?’2[—7 ﬁ?(gﬂgg]( ?ﬂ‘%ﬂg %Hﬁﬁ%h 9‘5&@““17&?@5’1’?

9133(71a3§ 2JH 115) 71@81m§;m0@ﬁ1ﬂss)and 7.8Hz), 8. 01(1H, dt,J=1.5 and 7.8Hz), 8.

| R(CHA [er r): TR(EH G128 398, B 9B 28038, 30 88, 2085 2 EMB006 98, 1656,1598, 1537, 1498

lem.

[a]p=159.4° (MeOH,c=1.01,24°C).

10 No.2a-46
[a]p=+63.5° (MeOH,c=1.00,25°C).

No.2a-47
CDCl, 300MHz

15 0.97(1H,d,J=9.9Hz),1.12 and 1.23(each 38H,each s),1.54-2.48(14H,m),4.29(
1H,m),5.35-5.52(2H,m),6.32(1H, d,J=8.7Hz),7.26(1H, m), 7.41(2H, t,J=7.8Hz),
7.64(2H,d,J=7.5Hz),7.73 and 7.77(each 2H,each d,J=8.4Hz),7.95(1H,s),9.
20(1H,s),10.38(1H,s). '

W IR(CHCl,):3450,3339,30083,2992,2925,2870,1706,1653,1596,1523,1495/cm.
20 [a],=+63.8° (MeOH,c=1.00,25°C).

No.2a-48
[a]p=+63.8° (MeOH,c=1.00,24°C).

256 No.2a-49
CDCl; 300MHz
1.00(1H,d,J=10.5Hz),1.17 and 1.26(each 3H,each s),1.55-2.52(14H,m),4.3
4(1H,m),5.86-5.54(2H,m),6.35(1H,d,J=9.0Hz),7.50-7.62(8H,m),7.90 and 8.3
3(each 2H,each d,J=8.4Hz),8.21(2H,m). |



184 e[rr]= +56.0[err] (MeOH, c=1.01, 25C). No. 2a- 19

CDCl [err] 300MHz 5 0.95(1H,d,J=9.9Hz), 1.14 and 1.21(each 3H, each

s),1.53-2.60(14H m, 4. 25( IH,rT) 5.35-5.64(2H, m, 7.21 (1H,
-d,J=7.8Hz), 7.49-7.68(4H, m, 7. 76-7.84(3H m ),8.25(1H, M, 8.43(1H, M.
IR(CHO [err]): 3382, 3196, 3025, 3015, 2925, 2870, 1725, 1652, 1599, 1577, 1521 /cm

[err]= +55.9[err] (MeOH, c=1.00, 25[err]C). 1%6) No. 2a- 20

CDCl [err] 300MHz 0.98(1H, d, J=10. 2Hz) ;1713 and 1. 24(each 3H, each

s),1.50-2.50(14H, m, 3.6 2(3H,s),4.3 1(IH mM,5.35-5.5 1(2H, M, 6

. 24(1H, dJ=8. AR(CH(,)8451,3029}3092,3(716,29%5,2870, VAE821655,1542,1508,1498,1471,
| RCCHO [err]): 3453, 3025, 3013, 2925, 2870, 1730, 1753, 1579, 1514, 1486 /cm
[err]= +61.2 P@é@-l’ftm-l 04, 25[err] O). No.2a-21 20 CDCl[err] 300NMHz

0. 98( 1H, d, J=10Q. 2Hz)1;L 2 Heachs)152250(14Hrr) 4.2
8(1H M, 5. 34- 0@&7‘ 1?&5%0 ,7.41-7.53(3H, M), 7. 71- 7. 74( 2H,
m. - IR(CHQ 3063 3027, 3014 2925, 2871,
1708, 1652, 1575“-?5{1@?]21%%"3'ﬁc 25 [err]= +62.0[err]
(MeOH, c=1. 1, 27[ err] Q). No.2a-22  d[err]-DVSO 300MHz

No.2a-50 _

[o]p=+68.9° (MeOH,c=1.01,24°C).

No.2a-51
10 d,-DMSO 300MHz
.0.87(1H,d,J=9.9Hz),1..10 and 1.17(each 3H,each s),1.40-1.60(8H,m),1.90-2.
40(11H,m),3.98(1H,m),5.35-5.46(2H,m),7.64(1H,s),7.65 and 7.91(each 2H,
each .d,J=8.7Hz),8.06(1H,d,J=6.0Hz),9.32(1H,brs).
IR(KBr):3385,2962,1734,1707,1632,1529,1498 /cm.
15 [a]p=+68.4° (MeOH,c=1.01,24C).

No.2a-52 |
[alp=+76.2° (MeOH,c=1.01,24°C).

20 No.2a-53
[alp=+73.9° (MeOH, c= 1.02,24’0).

No.2a-54
[o)p=+68.1° (MeOH,c=1.00,24°C).
25
No.2a-55
[alp=+67.8° (MeOH,c=1.00,24°C).

No.2a-56



0.86(1H,d,J=9.9Hz), 1. 10 and 1.16(each 3H, each s) ,1.42-1.52(3H, m, 1. 85-2.

185 46(11H ), 3. 98(1HM), 5.32-5.43(2H,n), 7.41(3H nm), 7.88(2H,

" d, J=6. 6Hz) , 8. 19 (1H, d, J=6. 6Hz) .

I'R(KBr) : 3367, 3060, 2984, 2922, 2868, 1634, 1563, 1529, 1487/ cm

 [err] =+47. 7[err] (MeCOH, c=1.00,25C). 5 No. 2a- 23

[err]=+62.7[err] (MeOHc=1.01, 27[err] Q). No.2a-24 10 CDCl3 300MHz

0.99(1H, d. J=10. 2Hz) : 1. 14 and 1. 25(each 3H, 82th s),1.52-2.50( 14H, ), 4. 3
(IH M, 5.36-5.52(2H, ), 6. 34( 1H, d, J=8. 4Hz) , 7. 47- 7. 52(2H, n) , 7. 59- 7. 64( 1H,
), 7. 78- 7. 83( dells+65.4° (MeOH,c=1.03,25°C).

| RCCHC [ err]): 3449, 3027, 3013, 2925, 2869, 1708, 1656, 1599, 1518, 1493 /cm 15
[err] = +63. 1[err] (MeOH, c=1. 00, 25[err] O . No. 2a- 25
[err]=+35. 1] err @&i ,8—1 c=1.00, 25[err] O . 20 No. 2a- 26 [err]=+35.5
(MeOH, c=1. 02, No. 2a- 27 CDCl [err] 300MHz 25
0.97(1Hd, J=10. 2 3 each s),1.52-2.50(14H m, 3.6
3(3H,s), 4. 29( 1[0%3?5%%-}#% @E%(’I%IZ% iﬁighnérlH d, J=8.4Hz),7.01 and 7.71 (
each 2H, ea%h d,J=8.7Hz,),6.98-7.05(2H, m, 7. 16(1Ht J=7.5Hz),7.34-7.41(2
No.2a-58. -
[a]p=+66.6° (MeOH,c=1.01,24°C).
No.2a-59
o/

10 [a]p=t65.5° (MeOH,c=1.00,24C).

No.2a-60
[a]p=+60.9° (MeOH,c=1.02,25°C).

15 No.2a-61
CDCl; 300MHz
0.97(1H,d,J=10.0Hz),1.10 and 1.22(each 3H,each s),1.50-2.50(14H;m),4.2
_ 6(1H,m),5.30-5.54(2H,m),6.28(1H,d,J=8.6Hz),6.60. and 6.82(each 1H,each
W d,J=12.4Hz,),7.12(2H,d,J=6.0Hz),7.25 and 7.62(each 2H,each d,J=8.6Hz
20 ),8.47(2H,d,J=6.0Hz). | |
IR(CHCly):3452,3027,3019,3013,2925,2870,2480,1708,1651,1606,1520,1494
lcm.

[a]p=+61.6° (MeOH,c=1.01,25°C).

25 No.2a-62
[a]p=+72.0° (MeOH,c=0.93,25°C).

No.2a-63
CDCl, 300MHz



Hm. | RCCHC [err]): 3455, 3024, 3016, 2924, 2870, 1730, 1651, 1588, 1520, 1487
/cm 186
[err]=+56.4[err] (MeOHsc=1.01, 25[err]C). No. 2a- 28 CDCl [err]
300MHz 5 0.98(1Hd, J=10.2Hz), 1. 12 and 1. 23(each 3H, each

s), 1.52-2.50(14Hm) , 4.2 _ |

6(1HM,5.34-5.51(2H, m, 6. 20( 1H, d, J=9. CHz) , ;‘?gl and 7.70(each 2Heach

d, J=9.0Hz,),6.98-7.15(2H, m), 7. 17(1H,t, J=7. ), 7.34-7.40(2H, M .

| RCCHO [ er r] ) : 3454, 3031, 3018, 2925, 2870, 1708, 1650, 1588, 1523, 1487/ cm

[err]= +56. ONEBJiiH;d;LIﬂD 2HEpAc14L)and IJM(each 3Hl‘¢7achas)29 50-2.50(14H,m),4.2
[err]=+53.0[err] (MeCOH, c=1.03, 25C). CDA [ errl 300MHz -
0.97(1H, d, J= 1@(2&@)5 36557 2H, m(f‘e&éﬂmd éa%ﬂfba)) 710$2amd Sb?i(ﬁacm H,each

, gglgng) 7562?625%0'—(2}2.@5'_‘5%, %&ﬂ_{ 81-1752?)566 ({]'J_Ll&eea eac%( 310JiﬂHz)

| R(CCHC[ err]) 8. : 029, 3014 2925, 2869, 1707, 1652, 1522, 1495 /cm
20 [err] +54%§%@?4P§(‘R7£E€r5 1. 00, 25C) . No. 2a- 31 CDA [err]

300MHz Bo {%@%ﬁ?;g‘dz—;%zi%lﬂ%éﬂ,99?5,&8%,@@@,‘1@3’3,??6@,1652,1605,1521,

s), 1. 50- 2.

1496 /cm. ' _
[a]lp=+69.2° (MeOH,c=1.01,25°C).

No.2a-64 |
10 [0]p=+56.9° (MeOH,c=1.24,25°C).

No.2a-65
CDCl, 300MHz
0.98(1H,d,J=10.5Hz),1.12 and 1.23(each 3H,each s),1.54-2.46(14H,m),4.2

15 7(1H,m),5.23(2H,s),5.84-5.52(2H,m),6:26(1H, d,J=8.4Hz), 7.32-7.45(5H,m), 7.
64 and 7.71(each 2H,each d,J=8.4Hz),8.15(1H,s).
IR(CHCI,):3452,3088,3065,3032,30183,2925,2870,1708,1653,1611,1559,1522,
1496 /cm.

" [o]p=+61.0° (MeOH,c=0.91,25).

20
No.2a-66
[a]p=+76.0° (MeOH,c=1.01,25C).

No.2a-67

25 CDCl; 300MHz
'0.98(1-H,d,J=10.4Hz),1.14 and 1.24(each 3H,each s),1.54-2.46(14H,m),4.2
8(1H,m),5.82-5.53(2H,m),6.27(1H, d,J=8.6Hz),6,92-7.31(each 1H,each d,dJ=
16.4Hz),7.02(1H,dd,J=5.8 and 3.6Hz),7.12(1H,d,J=3.6Hz),7.24(1H,d,J=5.8
Hz),7.51 and 7.70(cach 2H,each d,J=8.4Hz).



25 - '

3(3H,s), 4. 31(1H, m), 5. 30-5. 50( 2H, M) , 6. 26( 1H, d, J=8. 4Hz) , 6. 90( 1H, t, J=7. 4Hz)
7.13(1H, d, J=8. 7Hz), 7. 29(2H, t , J=8. OHz) , 7. 67- 7. 75(5H, m), 7. 82( 1H, s) .

| R(Nuj ol ) : 3380, 3244, 1723, 1638, 1601, 1578, 1535, 1495 /cm

[err]=+73.6[err] (MOH, c=0.50, 26C). m p. 133.0-134.0C
187 No. 2a- 32 [err]=+56. 1] er r}( MeCH, c=1. 02, 26[err] CO). 5
No. 2a- 33 CDCl [err] 300MHz 0..95(*I" H, d, J=10. 2Hz), 1. 10 and

1. 21(each, 3H, each s),1.50-2.50(14Hm, 4. 25

(1H M, 5. 13( 2HRYCHCI3NS565,9029| 300 32926(2870) 1738, 1869) 1684503243161 5,1489  /cmn.
s),7.17 and 7.72(each 2H, each dJ=8. 2Hzg3, 7.62(1H,s). 10

| RCCHC [ err]) :[a356: 5125, (BEOH 36:11300.245:2870, 2467, 1917, 1708, 1654, 1615, 1575,

1523, 1497 /cm [ er rb=+55.- 2[err] (MeOH,c=1.01,26[err] Q).
No.2a-34 15 mar-194L07006PE (] (MeOH, 0=1. 03, 25[err] O). No. 2a- 35
CDCl [err] 300MHz 0.98(1H,d, J=10.2Hz), 1. 13 and 1. 24(each 3H, each

s),1.52-2.48(14H m, 4.2 20

8(1H, m, 5. 5-5&5%2 m, 6. 28(1H, d, J=8. 7Hz), 7. 34- 7. 37(3H, M), 7. 52- 7. 55( 2H,
m, 7.58 and 7."719¢8ath 2H, each d, J=8. 7Hz).

[a]p=+57.7° (MeOH,c=1.01,25C).

No.2a-69
w CDCl, 300MHz
10 0.99(1H,d,J=10.2Hz),1.14 and 1.24(each 3H,each s),1.54-2.48(14H,m),4.2
8(1H,m),5.34-5.53(2H,m),6.29(1H,d,J=9.0Hz),6,54-6.74(each 1H,each d,J=
12.0Hz),7.02(1H,dd,J=4.8 and 3.3Hz),6.97(1H,dd,J=3.3 and 1.2Hz),7.13(1
H,dd,J=4.8 and 1.2Hz),7.44 and 7.70(each 2H,each d,J=8.7Hz).
IR(CHCl;):3453,3025,3010,2925,2870,1708,1650,1607,1559,1523,1493 /cm.
16 [a]p=+58.4° (MeOH,c=1.00,-25°C).
No.2a-70
[a]p=+48.6° (MeOH,c=1.00,25°C).
"

20 No.2a-71

CDCl, 300MHz |
' 0.98(1H,d,J=10.2Hz),1.12 and 1.23(cach 3H,each s),1.52-2.46(14H,m),2.3

1(3H,s),4.26(1H,m),5.33-5.52(2H,m),6.20(1H,d,J=9.3Hz),7.02-7.11(6H, m), 7.
70(2H,d,J=9.0Hz). |

25 'IR(CHCls):3460,3031,3022,3011,2925,2870,1750,1708,1650,1608,1597,1523,
1490 /cm. | |
[a]p=+48.9° (MeOH,c=1.01,25C).

No.2a-72



| R(CCHC [err]): 3515, 3452, 3030, 3012, 2925, 2870, 1739, 1708, 1652, 1607, 1555, 1521,

1497 /cm [err]=+74.3[err] (MeOH c=1.01,25[err]C. 25 No. 2a- 36
[err]=+23.4[err] (MeOHc=1.07,25[err] Q). No. 2a- 37 '
188 CDCl [err] 300MHz 0. 83(1Hd, J=10.5Hz), 0. 95 and 1. 18(each

3H,each s), 1.44-2.46(14H m,3.9
2(1H m,5.34-5.52(3H m, 7.26-7.54(9H, m , 7. §34 1H, s) .
| R(CHO [err]): 3432, 3310, 3i 89, 3023, 3014, 2924, 2870, 1704, 1610, 1594, 1523, 1487

-5 /cm er r4\£+25. 3[err] gI\/EO—Iczl. 00, 26[err] C). _ No. 2a- 38
[err]=+70.9[ e_r[ﬂin='*( 2¢1 MeaOH2x2568,25°G)h No. 2a- 39

. [err]=+70.6[err] (MOH, c=1.01, 25[err] Q). No. 2a- 40 15
[err]=+74.7[err]. (MeOH, c=1.00, 25[err] O . No. 2a- 41

[err] =+72.1] erﬁg'zgw, c=1.01, 24[err] 0. 20 No. 2a-42 .

CDCl; 300MHz

5 0.97(1H,d,J=9.9Hz),1.11 and 1.23(each 3H,each s),1.54-2.48(14H,m),4.27(
1H,m),5.32-5.52(2H,m),6.24(1H,d,J=9.0Hz),6.83-6.94(6H,m),7.65(2H,d,J=9.
0Hz). _
IR(CHCI,):3598,3451,3199,3033,3012,2925,2870,1708,1642,1604,1524,1507,
1491 /cm.

10  [a]p=+52.2° (MeOH,c=1.01,25C).

No.2a-74
[a]p=+51.5° (MeOH,c=0.92,25°C).

15 No.2a-75
CDCl; 300MHz
0.97(1H,d,J=10.2Hz),1.11 and 1.23(each 3H,each s),1.55-2.46(14H,m),3.8
2(3H,s),4.25(1H,m),5.32-5.52(2H, m),6.19(1 H, d,J=8.7Hz),6.89-7.01(6H,m), 7.
.\/ 65-7.68(2H,m).
20 IR(CHCI,):3450,3025,3008,2925,2870,2837,1741,1649,1612,1521,1505,1490
lem.

[alp=+51.1° (MeOH,c=1.00,25°C).

No.2a-76
25 [a]p=+60.4° (MeOH,c=0.98,25°C).

No.2a-77
CDCIl; 300MHz
0.99(1H,d,J=10.5Hz),1.15 and 1.24(each 3H,each s),1.54-2.48(14H,m),2.3



[err]=+69.2[err] (MeOH, c=1.00, 25[err]C). No. 2a- 43
[err]=+70.8[err] (MeCOH, c=1.00,25[err]C. 25 No. 2a- 44
e[rr]=+60.4[err] (MeOH, c=1.00, 26[err] Q). No. 2a- 45

189 CDCl [err] 300MHz 0.97(1H,d, J=9.9Hz), 1. 13 and 1. 23(each

3H, each s), 1.55-2.52(14H, m, 4. 29(

IH m,5. 34-5.54(2H, M, 6. 33(1H,d, J=9. OHz), 7 é%( 1H t,J=7.4Hz),7.34(2Ht,J
=7.4Hz).,7.52(2H,m,7.68 and 7. 75(each 2H, ed d, J=8.4Hz), 7. 80( 1H, s), 8. 5
10(1H, s), 10. 09(1H, s) .

| RCCHA [ err]) :A3953s)34 29(BHAH), 5(@533)&2}12&251 23(AH, 4aB8.4H%), 7 1B GntS 3 B0 49§
/cm [ err] =+59. 4[errzlS (MeCOH, c=1. 01, 24& err] Q). 10 No. 2a-46

[err] =+63.5 (achH, 8Hieacth abJF8. 4HZ)763l\ana JA9(each 2HopmH ohdF8.98M1z 16

0.97(1H,dJ=9.9Hz) . 1.12 d 1. h 1.54-2. 48(14H,

o e S Sk clfa188 apn aﬁ‘@l‘?z%zsi@;ﬁ?ﬁzw?mms 1651611155018 509,
7.64(2H d, J=7 73 and 7.77(each 2H, each d, J=8.4Hz), 7. 95(1H,s), 9.
20(1H, s), 10. 38‘(‘%@4

5 [alp=+61.2° (MeOH,c=1.00,25°C).

No.2a-78
[a]lp=+67.4° (MeOH,c=1.01,25°C).

10 No.2a-79
CDCl; 300MHz
0.99(1H,d,J=10.2Hz),1.15 and 1.24(cach 3H,each s),1.54-2.54(14H,m),4.3
1(1H,m),5.32-5.54(2H,m),6.36(1H,d,J=8.2Hz),6.93 and 7.48(each 2H,each
4,J=8.6Hz),7.59 and 7.75(each 2H,each d,J=8.4Hz).
15 IR(CHCl,):3593,3448,3192,3030,3010,2925,2870,1708,1644,1608,1591,1559,
'1530,1516,1491 /cm.
~ [a]p=+65.8° (MeOH,c=1.01,25°C).
o ' No.2a-80

20 [a]p=+66.9° (MeOH,c=1.01,25°C).

No.2a-81

CDCl; 300MHz

0.99(1H,d,J=10.5Hz),1.15 and 1.2'4(each 3H,each s),1.54-2.48(14H,m),3.8
25 6(3H,s),_4.29(1H,m),5.34-5.52(2H,m),6.20(1H,d,J=8.7Hz_),6.99 and 7.55 (

each 2H,each d,J=9.0Hz),7.61 and 7.77(ecach 2H,each d,J=8.7Hz).

IR(CHCl,):3450,3009,2925,2870,2838,1740,1708,1650,1608,1557,1528,1512,

1491 fcm. |

' [a]p=+66.2° (MeOH,c=1.01,25°C).



| RCCHC [err]): 3450, 3339, 3003, 2992, 2925, 2870, 1706, 1653, 1596, 1523, 1495/ cm
20 [err]=+63.3[err] (MeOH, c=1.00, 25[err]C). No. 2a- 48.
[err]=+63.8[err] (MeOH, c=1.00, 24[err]CO). 25 No. 2a-49 CDCl [err]
300MHz 1. 00(1H, d, J=10.5Hz), 1. 17 and 1. 26(each 3H, each
s),1.55-2.52(14H,m, 4.3

~4(1H,m,5.36-5.54(2H m, 6. 35(1H, d, J=9. O—|z) ,15650-7."62(3H, m,7.90 and 8. 3"
3(each 2H, each d, J=8.4Hz), 8. 21(2H,n).

190

| RCCHCI [err]): 3451, 3029, 3022, 3016, 2925, 2870, 1708, 1655, 1542, 1508, 1498, 1471,
1459 /cm E; =+63. 5[err] (MeCOH, c=1.02, 25[err] CO). m p. :
135. 0- 137. O[ edv¥q. No. 2a- 50 , [err] =+68. 9[ err]

(MeOH, c=1.01, 24 err] C 10 d[err]-DvsO 300MHz

0.87(1H, d, J=9lg §71)’1c(1\%ﬁ%ﬂic=ll\£9é%?&% each s) 1.40- 1.60(3H m, 1. 90- 2.
40(11H,n), 3. 98(1H m, 5. 35-5. 46(2H, ), 7. 64(1H, s), 7. 65 and 7.91(each 2H,
each d, J=8. 7Hz), 8. 06( 1H, d, J=6. OHz) , 9. 32( 1H, brs).

| R(KBr ) : 33 5 ({5 ]%7334 1707, 1632, 1529, 1498 /cm 15 [err]=+68.4[err]
(MeOH, c=1. err :

' CDCl, 300MHz
0.97(1H,d,J=10.2Hz),1.12 and 1.23(cach 3H,each s),1.54-2.48(14H,m),2.3
3(3H,s),4.26(1H,m),5.32-5.52(2H,m),6.25(1H, d,J=8.7Hz),7.16 and 7.75  (
each 2H,each d,J=8.7Hz). o |

~ 10 IR(CHCI,):3452,3030,3022,3012,2925,2870,1754,1709,1654,1604,1585,1522,
. 1498 fem. |
[a}p=+57.4° (MeOH,c=1.01,24C).
No.2a-84
16  [a]lp=+57.8° (MeOH,c=1.01,24°C).
No.2a-85
CDCl; 300MH:z
\ 0.95(1H,d,J=10.2Hz),1.12 and 1.22(each 3H,each s),1.54-2.48(14H,m),4.2
20 5(1H,m),5.32-5.52(2H,m),6.28(1H,d,J=8.7Hz),6.87 and 7.57(each 2H,each
- d,J=9.0Hz).
IR(CHCI;):3590,3450,3166,3019,3012,2925,2871,1708,1637,1608,1583,1531,
1498 /cm.

[alp=+56.0° (MeOH,c=1.01,24°C).
25

No.2a-86

[a]p=+59.3° (MeOH,c=1.01,22°C).

_ No.2a-87



No. 2a- 52 [err]=+76.2[err] (MeOH, c=1.01, 24[err]C). 20 No. 2a- 53

[err]=+73.9 (MeOH, c=1.02, 24[err] C). No. 2a-54 . [err]=+68. 1[ err]

- (MeOH, c=1. 00, 24[err]C. 25 No. 2a- 55 [err] =+67.8[err] '
(MeOH, c=1. 00, 24C) . No. 2a- 56
191 [err]=+65.4[err] (MeOH, c=1.03, 25[err]C). No. 2a- 57
[err]=+63.4[err] (MeOH,c=1.01,24[err]C. . 137 No. 2a- 58
[err] =+66.6[err] (MeOH, c=1.01, 24[err]O. No. 2a-59 10
[err]=+65.5[err] (MeCH, c=1.00,24[err]C). No. 2a- 60

[ err] =+60. 9] er@POIMBOOMHZ. 02, 25C). 15 No. 2a- 61
.0.,98(1H,d,J=10.0Hz),1.13 and 1.23(each 3H,each s),1.54-2.48(14H,m),3.8
5(3H,s),4.25(1H,m),5.32-5.53(2H,m),6.19(1H,d,J=8.8Hz),6.93 and 7.69 (
each 2H,each d,J=9.0Hz). . |

5 IR(CHCI;):3450,3030,3017,3012,2925,2870,2840,1740,1708,1647,1606,1575,
1525,1496 /cm.
[a]p=+58.2° (MeOH,c=0.99,22°C).

i . No.2a-88
10 [a]p=+50.9° (MeOH,c=1.02,25°C).

No.2a-89
CDCl; 300MHz
0.99(1H,d,J=10.2Hz),1.18 and 1.26(cach 3H,each s),1.56-2.48(14H,m),4.2
15  9(1H,m),5.36-5.54(2H,m),7.03(1H,d,J=8.7Hz),7.21(1H,s),7.43(2H,m), 7.74(1
H,ddd,J=1.8,6.9 and 8.7Hz),8.22(1H,dd,J=1.8 and 8.1Hz).
IR(CHCl,):3443,3087,3023,3014,2925,2870,1708,1685,1658,1630,1517,1466
lem. '
L [@lp=+567.1° (MeOH,c=1.01,22°C).
| 20 m.p.117.0-118.0C

No.2a-90
[a]p=+54.1° (MeOH,c=1.01,22°C).

-26 No.2a-91
CDCl, 300MHz |
0.97(1H,d,J=10.2Hz),1.13 and 1.23(each 3H,each s),1.52-2.46(14H,m),4.2
A(1H,m),5.34-5.52(2H, m),6.49-6.53(2H,m),7.11(1H,dd,J=0.9 and 3.6Hz),7.4
4(1H,dd,J=0.9 and 1.8Hz). -



CDCl [err] 300MHz 0.97(1H,d, J=10. OHz); 1.10 and 1.22(each 3H, each
s),1.50-2.50(14H-m, 4.2

6(1H, m,5.30-5.54(2H nm, 6. 28(1H, d, J=8. 6Hz), 6. 60 and 6. 82(each 1H, each
dJ=12.4Hz,),7.12(2H,d, J=6. CHz), 7. 25 and 7. 62(each 2H, each d, J=8.6Hz 20
j,8. 47(2H d, J=6. OHz) .

| R( CHCI [err]) 3452, 3027, 3019, 3013, 2925, 287g 5480, 1708, 1651, 1606, 1520, 1494
/cm. [err]=+61. 6[err] (I\/EC]—IclOlZ‘[)rr]C). 25 No. 2a-62
[err]=+72.0[err] (MeOH, c=0.93,25[err]C. No. 2a- 63 CDCl [err]
300MHz IR(CHC],):3437,3033,3022,3014,2925,2870,1739,1708,1885,1595,1520,1472
0.99(1H, d, J=10. 2Hz), 1. 14 and 1. 24(each 3H,each s),1.50-2.50(14H m, 4.2
9(1H m, 5. 36-5/(’:‘15(2H, r’r) 6.35(1H,d,J=9.1Hz),7.04 and 7.27(each 1H, each

d, J=16.5Hz), 7. 37(2H,d, J=6. 6Hz), 7. 88 %QS 7.76(each 2H, each d, J=8. 4Hz),
8.57(2H, d, J=6@h1=‘«2')5.5 $MeOH,c=1. )

| R(CHO [err]): 3452, 3024, 3018, 3014, 2925, 2870, 2470, 1933, 1708, 1652, 1605, 1521,

1496 /cm [err]=+69. 2[err] (MeOH, c=1.01, 25[err]O). No. 2a- 64
10 [err] 556&%@2 (MeOH, c=1. 24, 25[err]C) No. 2a- 65 _
CDdl [err] 00 0.98(1H,d, J=10.5Hz), 1. 12 and 1. 23(each SH, each

s), 1. 54- 2. 46( }4f}=¥50#32 (MeOH,c=1.00,22°C).

No.2a-93
Y CDCl, 300MHz
10  0.95(1H,d,J=10.5Hz),1.12 and 1.23(cach 3H,each s),1.52-2.46(14H,m),4.2
5(1H,m),5.34-5.52(2H, m),6.12(1H, d,J=8.7Hz),7.07(1H,dd,J=3.9 and 5.1Hz),
7.45-7.48(2H,m).
IR(CHCI,):3450,3023,3011,2925,2870,1739,1708,1645,1531,1501,1471 /cm.
[a]p=+49.1° (MeOH,c=1.02,24°C). |
15
No.2a-94
[a]p=+51.5° (MeOH,c=1.00,24C).
o No.2a-95

.20 CDCl, 300MHz
0.96(1H,d,J=10.5Hz),1.11 and 1.23(cach 3H,each s),1.52-2.46(14H,m),4.2
5(1H,m),5.34-5.56(2H,m),6.14(1H,d,J=8.7Hz),7.34(2H,d,J=2.0Hz),7.85(1H,t,
J=2.0Hz). |
TR(CHCL,):3452,3114,3030,3013 2925,2870,1708,1649,1535,1498,1471/cm.
2% [alp=+55.5° (MeOH,c=1.00,25°C).
m.p.87.0-88.0°C

No.2a-96
CD;0D 300MHz



15 7(1H,m,5.23(2H,s),5.34-5.52(2H, m, 6. 26(1H,d, J=8.4Hz), 7. 32-7. 45(5HM) , 7.
64 and 7.71(each 2H, each d, J=8.4Hz), 8. 15(1H, s).
| R(CHC [err]): 3452, 3088, 3065, 3032, 3013, 2925, 2870, 1708, 1653, 1611, 1559, 1522,

1496 /cm [err]=+61.0[err] (MeOH, c=0.91,25C). 20 No. 2a- 66
[err]=+76.0[err] (MeOH c=1.01, 25[err]C). . . No.2a-67 25 CDdO[err]
300MHz 0.98(1H,d, J=10. 4Hz), 1. 14 and 139924( each 3H, each

s),1.54-2.46(14H, m , 4.2

8(1H, m,5.32-5.53(2H, m, 6. 27(1H, d, J=8. 6Hz) , 6, 92-7. 31(each | H each d, J=
16. 4Hz) , 7. 02( 0941 B-8J81018H D), Rl3) aidd 1 P2R¢path) 831,ehich , §), L0 1H76(3H30)81.94-
Hz),7.51 and 7.70(each 2H, each d, J=8. 4sz )

193 2.39(11H,m),4.11(1H,m),5.39-5.49(2H,m), 7.43-7.51(2H,m),8.05(1H, m).

| R( CHCl : 3453, 3029, 3013,.2925, 2870, 173 650, 1604 4. 1515, 1494 /

[ e§ r] :+[7g.r r2][ )eIR(]K]@Mﬁ%3@.86@,995[@%11’%%8’ 1%335’ 1%6&, ?%%’igég)d}’ﬁ’['er r]c gm
No. 2a- 68 =457,/ =1.01, 25 0. No. 2a- 69
coa ?err] 300 [25%.8 o@@b%,r"]é'r,lgdﬁ%ﬁz) 1.14 gﬁcrjr]l )24( each 3H each
s),1.54-2.48(14H M), 4. 2

8(1H, M, 5.34-5.53(2H, m,6. 29( 1H, d, J=9. OHz), 6, 54- 6. 74(each 1H, each d, J=

. No.2a-97 _
CD;OD 300MHz
0.93(1H,d,J=9.9Hz),1.18 and 1.22(each 3H,each s),1.48-1.5.8(3H,m),1.96-2.
36(11H,m),4.10(1H,m),5.35-5.50(2H,m), 7.42-7.51(2H,m),8.06 (1H,m).
10 IR(KBf):3447,3087,2987,2922,2868,1629,1545,1501 /cm.
[a]p=+52.9° (MeOH,c=1.01,24°C).

No.2a-98
[a]p=+58.2° (MeOH,c=1.02,23°C).
15
No.2a-99
CDCl; 300MHz
0.97(1H,d,J=10.2Hz),1.12 and 1.22(each 3H,each s),1.26-2.45(24H,m),4.2
Y 5(2H,ﬁ),5'.34-5.52(2H,m),6.-18(1H,d,J=8.7Hz),6.91 and 7.66(each 2H,each
20 d,J=9.0Hz).
IR(CHCIs):3455,3029,3019,2939,2862,1738,1709,1645,1605,1523,1494 lcm.
[a]p=+51.4° (MeOH,c¥1.00,23-°C).

No.2a-100
25 [a]p=+49.3° (MeOH,c=1.00,24C).

- No.2a-101 -
[a]p=+51.8° (MeOH,c=1.00,24°C).



12.0Hz), 7. 02(1H, dd, J=4. 8 and 3. 3Hz), 6.97(1H, dd, J=3.3 and 1.2Hz),7.13(1

H dd,J=4.8 and 1.2Hz),7.44 and 7.70(each 2H, each d, J=8. 7Hz).

| RCCHO [err]): 3453, 3025, 3010, 2925, 2870, 1708, 1650, 1607, 1559, 1523, 1493 /cm
15 [err]=+58.4[err] (MeOH, c=1.00; 25[err] Q). No. 2a- 70

[err]=+48.6 (MeOH, c= 1.00, 25[err]C). 20 No.2a-71 CDCl [err] 300MHz
0.98(1H,d, J=10.2Hz), 1. 12 and 1. 23(each 3H, ggﬁh s),1.52-2.46(14H m, 2. 3

1( 3H, s) 4.26(1H m,5.33-5.52(2H, m, 6. 20(1H;d, J=9. 3Hz), 7. 02-7. 11(6H, m, 7.
70(2H,d,J=9.0Hz). 25

| R( CHCI [err]) :19d4.2a; HﬂESl 3022, 3011, 2925, 2870, 1750, 1708, 1650, 1608, 1597, 1523,

1490 /cm err]=+48. 9[err] NEOH ¢=1. 01, 250) No. 2a- 72
194 [er r[p&& Szﬁer(MeO 1286)05[ err] O . | No..2a- 73
CDCl [err] 300MHz 5 0.97(1H,d, J=9. 9Hz) ,1.11 and 1. 23(each 3H, each
s), 1. 54-2. 48( 14H, ) , 4. 27 IH ), 5. 32-5. 52( 2Hm) , 6. 24( 1H,

) -

dJ90—|z)68j§%§9§é£ , 7.65(2H, d, J=9. OHz
IR(CHCl [err]) 1 1, 3199 3033, 3012, 2925, 2870, 1708, 1642, 1604,.1524, 1507,
1491 /cm 10 Cb@ir]gobﬁHg[err] (MeOH, c=1. 01, 25[err] O .

0.94(1H,d,J=10.2Hz),1.12 and 1.22(each 3H,each s),1.52-2.46(14H,m_),2.4
8(3H,d,J=0.3Hz),4.20(1H,m),5.32-5.564(2H,m),6.46(1H,brs),7.12(1H,d,J=9.0
Hz). _ | _

IR(CHCIl;):8415,3144,3029,3011,2926,2871,1708,1671,1598,1538,14564 /cm

o
10
" [a]p=+49.6° (MeOH,c=1.01,23°C).
No.2a-104
[a)p=+77.0° (MeOH,c=1.02,23°C).
15

No.2a-105
CDCl; 300MHz _
93(1H,d,J=9.9Hz),1.09 and 1.21(each 3H,each s),1.51-2.44(14H,m),3.90(6
W H,s),4.20(1H,m),5.38-5.50(2H,m),5.87(1H,d,J=9.0Hz),6.25 and 7.54 .
20 (each 1H,each d,J=15.6Hz),6.84(1H,d,J=8.1Hz),7.03(1H,d,J=1.8Hz),7.09(1
H,dd,J=1.8 and 8.1Hz). |
IR(CHCl,):3439,3028,3012,2937,2871,2841,1739,1708,1661,1620,1600,1513
/em. |
[a]p=+77.8° (MeOH,c=1.01,23C).
2
No.2a-106
" [a]p=+67.0° (MeOH,c=1.00,25°C).

No.2a-107



No. 2a- 74 [err]=+51.5[err] (MeOH, c=0.92,25[err]C). 15 No.2a-75

CDCl [err] 300MHz 0.97(1H,d, J=10.2Hz), 1.1l and 1.23(each 3H, each
's),1.55-2.46(14H m, 3. 8. 2(3H s),4.25(1H, m, 5.32-5.52(2H, r’r) 6. 19( 1H,
dJ87Hz) 6.89- 7.01(6H m, 65-7.68(2H, M. 20

| RCCHC [err]): 3450, 3025, 3008 2925 2870, 2837, 1741, 1649, 1612, 1521, 1505, 1490
. fcm [err]=+51.1[err] (MCOH, c=1. 00, géierr]C) No. 2a-76 25
- [err]=+60.4[err] (l\/EC]—Ic098 25[err] 0. No. 2a- 77 CDCl [err]
I 300MHz 0.99(1 d .J=10. 5Hz) , 1. 15 and 1. 24(each 3H, each s),

' 1.54-2. 48( 14H, h)]p=2+6£ (MeOH,c=1.01,24°C

: 4(3H,s), 4. 29(1H, 3 54(2H, m 632(1HdJ =8.4Hz),7.19 and 7.60 (
- each 2Heach d, I\!‘ﬂ?lﬁg@) ﬁé@ﬁand 7. 79(each 2H, each d, J=8. 4Hz).

- IR(CHC [err]): 3452, 3027, 3012, 2925, 2870, 1751, 1709, 1651, 1611, 1560, 1527, 1509,
1489 /cm 5 [err] =+61. 2[ err] (MeOH, c=1. 00, 25[err] O . No. 2a- 78

No.2a-108
5 [a]p=+61.8° (MeOH,c= 1.00,22°C).

195

No.2a-109
CDCl; 300MHz
0.96(1H,d,J=10.2Hz),1.10 and 1.22(each 3H,each s),1.51-2.45(14H,m),4.2
10 5(1H,m),5.33-5.49(2H,m),6.21(1H,d,J=8.7Hz),7.25 and 7.60(each 2H,each
d,J=8.7Hz),7.33-7.41(5H,s). |
IR(CHCls):3453,3062,3028,3014,2925,2870,1739,1708,1651,1594,1557,1515,
1481 /cm. ' '
[o]lp=+61.0° (MeOH,c=1.01,22°C).
16
No.2a-110
‘CD;OD 300MHz
0.94(1H,d,J=9.9Hz),1.13 and 1.22(each 3H,each- 8),1.54-2.37(14H,m),4.12(
o 1H,m),5.38-5.49(2H,m),7.25 and 7.68(each 2H,each d,J=8.7Hz),7.41(5H,s)
20
| IR(KBr):3435,3058,2986,2920,2866,1635,1595,1562,1-521,1482,1439,1411 fe
m.

[a]lp=+47.3° (MeOH,c=1.01,23°C).

25 No.2a-111 |
[a]p=+65.6° (MeOH,c=1.01,24°C).

No.2a-112
CDCl; 300MHz



[err]=+67.4[err] (MeOH, c=1.01, 25[err]C). 10 No.2a-79 CDC [err]
- 300MHz. 0.99(1H, d, J=10. 2Hz), 1. 15 and 1. 24( each 3H, each .
's),1.54-2.54(14H,m, 4.3

1(IH m,5.32-5.54(2H, m, 6. 36(1H, d, J=8. 2Hz), 6. 93 and 7. 48(each 2H, each

. d, J=8.6Hz),7.59 and 7. 75(each 2H, each d,J=8.4Hz).. 15

+ | R(CCHC [ err]): 3593, 3448, 3192, 3030, 3010, 292592870, 1708, 1644, 1608, 1591, 1559,
1530, 1516, 1491 /cm [err] =+65. 8[err] (MeOH, c=1. 01, 25[err]C)

‘ No. 2a-80 20 err =+66. (MeOH, c=1.01,

R terr] 3000 8H(Hd Rt shiel i 15 Sn 305 Carhestanch s iR A S 4.2
i s),1.54-2.48(

SU3H ) 4, 20( ity 3-8 06 3208 4078 JHR) 749 04T Bf(pashsFyoach
each 2H, each d,{J _%,gg%z 7.61 and 7.77(each 2H, each d, J=8. 7Hz) .

IR(CHO [err]): §llfg 2925, 2870, 2838, 1740, 1708, 1650, 1608, 1557, 1528, 1512,
1491 /cm R éﬂrcll,)—aréﬁs 8628 rabm“@.cm,es'h 98431>(939,1708,1661,1620,1600,1513
196 [err]=+b57.7 (MeCOH, c=1.02,24C). -~ 5 No. 2a-83
CDC [err] BOOI\/H;m

[a]p=+65.6° (Me_OH,c=1.01,22°C).

No.2a-113
_ [a]p=+59.6° (MeOH,c=1.00,24°C).
10
No.2a-114
CDCl; 300MHz
0.98(1H,d,J=10.2Hz),1.12 and 1.24(each 3H,each s),1;52-2.46(14H,m),4.2
9(1H,m),5.35-5.51(2H, m),6.28(1H,d,J=8.4Hz),7.70 and 7.83(each 2H,each
15 d,J=8.4Hz). |
-IR(CHCIS):3439,3028',3012,29.37,2871,2841,1739,1708,1661,1620,1600,1513 '
fcm. ' _ '
[al,=+60.6° (MeOH,c=1.01,22°C).
9

20 No.2a-115 . '
[alp=+569.7° (MeOH,c=0.99,24°C).

No.2a-116

CDCl; 300MHz |
25 0.97(1H,d,J=10.2Hz),1.12 and 1.23(cach 3H,each 's);1.52-2.—46(14H,m),2.3

9(3H,s),4.27(1H,m),5;33-5.51(2H,m),6.24(1H,d,J=9.0Hz),7.23 and 7.62

(each 2H,each d,J=8.4Hz).

IR(CHC,):3439,3028,3012,2937,2871,2841,1739,1708,1661,1620,1600,1513/

cm.



0.97(1H,d, J=10. 2Hz), 1. 12 and 1. 23(each 3H,each s),1.54-2.48(14H m, 2.3
3(3H,s),4.26(1H m,5.32-5.52(2H, n), 6.25(1H,d, J=8. 7THz), 7.16 and 7.75 (
each 2H, each d,J=8.7Hz). 10 '

| RCCHO [err]): 3452, 3030, 3022, 3012, 2925, 2870, 1754, 1709, 1654, 1604, 1585, 1522,
1493 /cm [err] =+57. 4 (NEO—l c=1.01,24[err] 0. No. 2a-84 15
[err]=+57.8[err] (MeOH, c=1.01, 24C). od¥o- 2a- 85 CDCl [err] 300MHz
0.95(1H, d, J=10. 2Hz), 1. 12 and 1. 22(each 3H,each s),1.54-2.48(14H, m,4.2 20
5(1H, m, 5. 32-5. 52( 2H, rr) 6. 28(1Hd, J=8. 7Hz), 6. 87 and 7.57(each 2H, each
0d,J=9.0Hz). [a]p=+59.7° (MeOHc 0.99,24°C).

I R( CHC [err]): 3590, 3450, 3166, 3019, 3012, 2925, 2871, 1708, 1637, 1608, 1583, 1531,

1498 /cm [err]=+56.0[err] (I\/EC]-I c=1.01, 24[err]OQ. 25
- No. 2a- 86 g 1} =+59. 3[err] (MeOH, c=1.01, 22[err] Q). No. 2a- 87
197 CD(H‘{ 1B00Mz 0.98(1H,d, J=10. OHz), 1. 13 and 1. 23(each

?'fsﬁai? Z) 2%( f@#@‘%‘?éﬁ ln?()é??’i%)(lH d, J=8. 8Hz), 6. 93 and 7.69 (
each 2H, eagh d, J
No.2a-118
CDCl, 300MHz
0.96(1H,d,J=10.2Hz),1.11 and 1.28(each 3H,each s),1.53-2.44(14H,m),4.2
3(1H,m),5.34-5.51(2H,m),6.02(2H,s),6.13(1H,d,J=8.7Hz),6.83(1H,dd,J=1.2
10 and 7.8Hz),7.22-7.25(2H,m).
IR(CHCI,):3453,3031,3020,3012,2924,2870,1740,1708,1650,1619,1605,1519,
1504,1480 /cm.
[alp=+57.2° (MeOH,c=1.02,23°C).

15 No.2a-119
CDCl; 300MHz
0.96(1H,d,J=10.5Hz),1.07 and 1.23(each 3H,each s),1.51-2.44(14H,m),2.3
2(8H,s),4.26(1H, m)-5 37-5. 52(2H,m),6.40(1H,d,J=9.0Hz),7.09(1H,m),7.30(1
\ H,m),7.46(1H,m),7.66(1H,m).
20 IR(CHC];):3443,3028, 3012 2925,2870,1766,1747,1709,1657,1607,1516,1479
lem.

[a]p=+53.2° (MeOH,c=0.99,21°C).

No.2a-120

25 CDCl; 300MHz _ |
0.98(1H,d,J=10.2Hz),1.14 and 1;24(each 8H,each s),1.53-2.44(14H,m),4.3
0(lH,m),5.35-5.52(2H,m),6.42(1H,d,J=8.7Hz),6;85(1H,m),6.99(1H,d_d,J=1.2
and 8.4Hz),7.27(1H,m),7.39(1H,m).
IR(CHCls):3463,3033,3021,3014,2992,2924,2870,170_8,1643,1597,1523,1488



5 .
| RCCHCI [ err]): 3450, 3030, 3017, 3012, 2925, 2870, 2840, 1740, 1708, 1647, 1606, 1575,

1525, 1496 /cm . [err]=+58.2[err] (MeOH, c=0.99, 22[err]CO).
No. 2a- 88 10 [err]=+50.9[err] (MeOH c=1.02,25err]C). No. 2a- 89
CDCl [err] 300MHz 0.99(1H,d, J=10. 2Hz), 1. 18 and 1. 26(each 3H, each

s),1.56-2.48(14H m, 4.2 15 204

9(1H, m), 5. 36- 5. 54( 2H, ), 7. 03( 1Hd, J=8. THz) , 7. 21(1H, s), 7. 43(2H, m), 7. 74( 1

H, ddd, J=1.8,6.9 and 8. 7Hz), 8. 22(1H, dd, J=1. 8 and 8. 1Hz).

| RCCHC [err]): &3, 3087, 3023, 3014, 2925, 2870, 1708, 1685, 1658, 1630, 1517, 1466

/ 157 01, 22 Q. 20
mCB1 117. 0- 118([a<£i[n]err‘flﬁé°l Mﬁﬂ%ﬂzél [er[]erh =+54. 1 (MeOH, c=

1.01, 22[err]C). 25 No. 2a-91 CDCl [err] 300MHz
0.97(1H,d, J=10. 2Hz), 1. 13 and 1. 23(each 3H,each s),1.52-2;46(14H m, 4.2

4(1H ). 5. 34- & 5 M, 6.49-6.53(2H, ), 7. 11( 1H, dd, J=0. 9 and 3.6Hz), 7. 4
4(1H, dd, J=0. 9§’é’n%£12ﬁ§

198

MH
| R(CHC [err]) 343'? 3033 3022, 3014, 2925, 2870, 1739, 1708, 1655, 1595, 1520, 1472
0.98(1H,d,d=10. 2Hz) 1.14 and 1. 23(each 3H each s),1. 47-2.47(14H,m),3.9

5(3H,s),4.31(1H,m),5.32-5.50(2H,m),6.98(1H,dd,J=0.9 and 8.4Hz),7.09(1H,
ddd,J=0.9,7.7 and 8.4Hz),7.45(1H,m),8.19(1H,dd,J=2.1 and 8.1Hz),8.32(1
H,d,J=9.0Hz). | | |

10  IR(CHCI,):3400,3078,3028,3020,3007,2924,2870,2842,1736,1708,1640,1600,
1536,1483,1470 /cm.
[a]p=+38.1° (MeOH,c=1.02,23°C).

No.2a-122
15 [o]p=+42.3° (MeOH,c=0.99,23C).

No.2a-123
[a]p=+38.7° (MeOH,c=1.00,21°C).

20 No.2a-124 '
[a]p=+45.0° (MeOH,c='1.01,21°C).
m._p.119.0-120.0°C

~ No.2a-125 , |
25  [o]p=+49.8° (MeOH,c=1.01,22°C).

No.2a-126
CDCl; 300MHz
0.97(1H,d,J=10.2Hz),1.11 and 1.23(each 3H,each s),1.52-2.47(14H,m),4.2



/cm [err]=+55.0[err] (MeOH, c=1.00, 22[err]C). 5 No. 2a- 92
[err]=+50.3[err] (MeCH, c=1.00, 22[err]C). No. 2a- 93 CDC [err],
- 300MHz 10 0.95(1H,d, J=10.5Hz), 1.12 and 1.23(each 3H, each :
s),1.52-2.46(14H, m, 4.2

 5(1H M, 5.34-5.52(2H, ), 6. 12( 1H, d, J=8. 7Hz) , 7. 07(1H, dd, J=3. 9 and 5. 1Hz),
' 7.45-7.48(2H, ).

05
| RCCHC [ err]): 3450, 3023, 3011, 2925, 2870, 173% 1708, 1645 1531 1501, 1471 /cm
[err]=+49. 1[err] (MeOH, c=1.02, 24[err] Q)

15
[err] =+51. 5[ e6(}HhH 451508 &2%@)11 ,J=8.THz)J.. é‘é 79%1@@ mC! [ err]
:S)’;) ?%2- 2. 46( (ingiﬁcH °3400. 3076 028, 30263007, 2034, 26151986, 1708, 1640, 1600,

5(1H, ), 5. 34 5. 4(1H, d, J=8. THz) , 7. 34( 2H, d, J=2. OHz) , 7. 85( 1H, t ,
J=2. 0Hz) . 53?&%‘@39?29&* 3452, 3114, 3030, 3013

2925, 2870, 1703%{[”2_4%353?%% cléh?éig?»%) 25 [err]=+55.5[err]

(MeOH, c=1. ‘88.0[err]C No. 2a- 96
CDOl err] GD g00OMHz o 199

No.2a-127

CDCl, 300MHz

0.91(1H,d,J=10.2Hz),1.10 and 1.20(each 3H,each s),1.50-2.42(14H,m),4.2

3(1H,m),5.81-5.51(2H,m),6.45(1H,d,J=8.4Hz),7.01(1H,t,J=7.4Hz),7.22-7.27(
10 2H,m),7.33-7.40(4H,m),7.58(2H,d,J=9.0Hz),8.830 and 8.48(each 1H,each s)

IR(CHC),):3452,3028,3022,8015,2925,2870,1708,1654,1590,1514,1478 /cm.
[a)p=+59.5° (MeOH,c=1.01,28°C).

15 No.2a-128
ds-DMSO 300MHz
0.84(1H,d,J=9.9Hz),1.06 and 1.19(each 3H,each s),1.37-2.37(14H,m),;3.79(
1H,m),5.35-5.51(2H,m),6.08(1H,d,J=8.7Hz),6.85-6.90(1H,m),7.18-7.23(2H, m

- ),7.85-7.38(2H,m),8.42(1H,s),12.00(1H,s).

20 IR(Nujol):3395,3345,2925,2866,2623,2506,1697,1658,1638,1597,1557 /cm.
[a]p=+26.0° (MeOH,c=1.01,23°C).
m.p.164.0-166.0°C

No.2a-129

- 25 CDCl; 300MHz
1.01(1H,d,J=10.0Hz),1.17 and 1. 25(each 3H,each s),1.54-2.52(14H,m),4.3
4(1H,m),5.86-5.57(2H,m),6.42(1H,d,J=8.6Hz),7.51-7.60(2H,m),7.77(1H,dd,J
=1.8 and 8.6Hz),7.85-7.96(8H,m),8.24(1H,brs). _ |
IR(CHCl,):3451,3060,3028,3010,2925,2870,1708,1652,1629,1600,1517,1502



0.94(1H,d, J=10. 2Hz), 1. 13 and 1. 22(each 3H,each s),1.50-1.76(3H m, 1. 94-
2.39(11H, m,4.11(1H M ,5.39-5.49(2H, M, 7. 43-7.51(2H, M, 8. 05(1H, nm) .’
| RCKBr) : 3369, 3084, 2985, 2921, 2868, 1630, 1566, 1538, 1503 /cm

. [err]=+38.8[err] (MeOH,c=1.01,22[err]C). 5 No. 2a- 97 CD[err] OD

. 300MHz 0.93(1H,d, J=9.9Hz), 1. 13 and 1.22(each 3H, each

!s)148158(3Hrr)1962 : '
36(11HM), 4. 10(1H, m, 5. 35-5. 50( 2H, n),7.42-7.%1(2H, m,8.06(1H M. 10
| R(CKBr): 3447, 3087, 2987, 2922, 2868, 1629, 1545, 1501 /cm [err]=+52.9[err]
(MeOHc=1. 01, 24[/emc ] C) . No. 2a- 98 [err]=+53. 2[ err]

(MeCOH, c=1.02, 23 eréC& - CDO [err] 300MHz
0.97( 1H, d, J=1dz Ew') 86 12(1\@@{211{:10712 @M&H each s), 1.26-2.45(24H,n), 4.2
5(2H n, 5 34-5. 52(2H m, 6. 18( 1H, d J=8.7Hz),6.91 and 7.66(each 2H, each 20

Lor ﬂ*SLE:,i ) g 8@38%&???% 0 2 100 25 [err] =+49. 3[err]
ENNE$ gzi 05 Fbrlsr ]380MHZ .2a- 101 [err]=+51.3[err]
200  1.02(1H,d,J=10.2Hz),1.04 and 1.26(each 3H,each s),1.54-2.52(14H,m),4.4
1(1H,m),5.41-5.58(2H,m),_6.14(1H,d,J=9.0Hz),7.43-7.59(4H,m),7.85-7.92(2H,
m),8.27(1H,dd,J=1.8 and 7.2Hz).
L IR(CHCls):3436,3032,3010,2924,2870,2664,1708,1652,1512,149‘8 /cm.
~ 10 [o]p=+93.9° (MeOH,c=1.00,22°C)

m.p.94.0-96.0°C

No.2a-131

[a]p=+50.2° (MeOH,c=0.95,21°C).

15

No.2a-132

[a]p=+10.9° (MeOH,c=0.92,21°C).
\ No.2a-133

20 [o]p=+60.4° (MeOH,c=1.00,21°C).

No.2a-134
- [a]p=+88.5° (MeOH,c=1.01,23°C).

25 No.2a-135
[a]p=+52.5° (MeOH,c=1.01,23C).

m.p.180.0-182.0°C

No.2a-136



No. 2a- 102 [[err]][err]=+48.8[err] (MOH c=1.01,23C). ° No. 2a- 103
5 CDCl [err] 300MHz 0. 94(1H, dJ=10. 2Hz), 1. 12 and 1. 22(each 3H, each

s), 1. 52-2. 46( 14Hn) , 2.4

8(3H,d, J=0.3Hz),4.20(1H, M, 5. 32-5.54(2H, m, 6. 46(1H, brs), 7. 12(1H,d, J=9. 0
Hz) .

| RCCHA [err]): 3415, 3144, 3029, 3011, 2926, 287371708, 1671, 1598 1538 14564 /cm
10 [[err]][err]=+49.6[err] (l\/EC]—Icl 1,23[err]C. No. 2a- 104
[[err]][err]=+77.0[err] (MeOH,c= 1.02, 23[err]C) 15 No. 2a- 105

CDC [err] 300pdp=+35.3° QMGQH,G—J:@Z,QB@) .09 and 1.21(each 3H, each

s), 151244(14Hr&390 ' :
H,s), 4. 20( 1H, m-p&l 8 ,5.87(1H,d, J=9. OHz),6.25 and 7.54 20 (each
1H, each d, J=15. 6Hz) ,.6. 84(1H d =8. | Hz),7.03(1H,d, J=1.8Hz),7.09(1
Hde18and81Hz :

IR(CHCl [err]) 8?4?9 13928, 3012, 2937, 2871, 2841, 1739, 1708, 1661, 1620, 1600, 1513
/cm r]=+77.3[err] (MeOH, c=1.01,23C). 25 No. 2a- 106
[[err]][eré] tqjcp[gﬁﬁhﬁiwea—l c=1. 00, 25[err] O . No. 2a- 107

0.97(1H,d,J=10.2Hz),1.11 and 1. 22(each 3H, each s),1.43(8H,t,J=6.9Hz),1.
| 52-2.44(14H,m),4.03(2H,q,J=6.9Hz),4.26(1H,m),5.833-5.50(2H,m),6.19(1H.,d,

J=8.7Hz),6.88-7.00(6H,m),7.65-7.68(2H, m).

IR(CHCl,):3455,3031,3024,3014,2988,2925,2870,1741,1708,1649,1602,1521,

"
10 1504,1490 /cm.
[a]p=+52.0° (MeOH,c=1.01,23°C).
No.2a-138
CDCl; 300MHz
15 0.97(1H,d,J=10.2Hz),1.11 and 1.22(each 3H,each s),1.835(6H,d,J=6.0Hz),1.
53-2.46(14H,m),4.25(1H,m),4.51(1H,m),5.33-5.50(2H,m),6.12(1H,d,J=9.0Hz
),6.87-6.99(6H,m),7.65-7.68(2H,m). | |
IR(CHCls):3454,3031,3014,2980’,2925,2870,1741,1708,1649,1602,1522,1490
\ lem.

20 [a]p=+50.0° (MeOH,c=1.05,22C).

No.2a-139

CDCl; 300MHz |

1.00(1H,d,J=1.0.2Hz),1.1.6 and 1.24(each 3H,each s),1.59-2.52(14H,m),4.3
25 1(1H,m),5.40-5.53(2H,m),6.36(1H,d,J=8.7Hz),6.70(1H,d,J=1.5Hz),7.1‘2(1H,

m),7.30(1H,m),7.47(1H,dd,J=0.6 and 8.1Hi),7.61(1H,d,J=8.4Hz).

'IR(CHCls):3449,3243,3029,3022,3013,2925,2871,1707,1631,1542,1505 /em.

[a]p=+63.4° (MeOH,c=1.00,23C).

m.p.178.0-179.0°C



201 [[err]] D=+66.6[err] (MeCH, c=1.01, 24[err]C). m p.

168. 0-170. 0C No. 2a- 108 5 [[err]][[err]=+61.8[err]

- (MeOHc=1.00, 22[err] Q). No. 2a- 109 CDCl [err] 300MHz

0.96(1H, d, J=10. 2Hz), 1. 10 and 1.22(each 3H, each s),1.51-2.45(14H, m, 4.2 10

5(1H, mM,5.33-5.49(2H, m, 6. 21(1H,d, J=8. 7Hz), 7. 25 and 7. 60(each 2H, each
d, J=8. 7Hz), 7.33-7.41(5H,s).

? IR( CHCl [err]): 3453, 3062, 3028, 3014, 2925 287200 1739, 1708, 1651, 1594, 1557, 1515,
1481 /cm [[err]][err] =+61.0[err] (MeOHc=1.01, 22[err]C). 15

No. 2a- 110 CD[err] OD 300MHz 0.94(1H,d, J=9.9Hz), 1. 13 and"
1.22(each 3H each s),1.54-2.37(14H m, 4. 12(

1H ny, 5. 38-5. 2o(.28 1P, 7. 25 and 7. 68( each 2H, each d, J=8.7Hz), 7. 41(5H,s) 20
| R(KBF ) : 3435, 305 295614920. 2866, 1635, 1595, 1562, 1521, 1482, 1439, 1411 /¢
m [[er GYEh 3[err] (MeOHc=1.01,23[err]C). 25 No.2a-111

[cu[a(cajr fr E%OM%&&Fhrj-l(dvfﬁ‘ih]isolan%‘lﬁeﬁ(k@h 8H,each 4)01.3%:4.38(14H,m),4.3
5 5(1H,m),5.82-5.55(2H,m),6.42(1H,d,J=8. 7Hz) 6.70(1H,d,J=1.5Hz),7.21-7.24(
2H m),7.46(1H,m),7.76(1H,m),7.86(1H,d,d=3.0Hz),10.20(1H,s).
IR(CHC];):3465,3010,2924,1739,1604,1546,1504 /cm.
[a]D¥+39.4° (MeOH,c=1.01,22°C).
m.p.167.0-168.0°C
10
'No.2a-141
CDCl; 300MHz
0.99(1H,d,J=10.2Hz),1.14 and 1.24(each 3H,each s),1.55-2.44(14H,m),3.8
4(3H,s),4.27(1H,m),5.34-5.52(2H,m),6.28(1H,d,J=9.0Hz),6.91 and 7.47
15 (each 2H,each.d,J=9.0Hz),6.98 and 7.14(each 1H,each d,J=16.5Hz),7.54
and 7.70(each 2H,eachd,J=8.7Hz).
IR(CHCI,):3453,3025,3015,2925,2870,2839,1740,1708,1649,1602,1510,1493,
1470 /em.
o [alp=+78.4° (MeOH,c=1.02,22°C).
20 m.p.155.0-157.0°C

No.2a-142
CDCl; 300MHz
0.97(1H,d,J=10.2Hz),1.11 and 1.23(each 3H,each s),1.52-2.45(14H,m),3.7
25  9(3H,s),4.27(1H,m),5.34-5.50(2H,m),6.24(1H,d,J=9.0Hz),6.49 and 6.62
(each 1H each d,J=12.3Hz),6.77 and 7.16(each 2H.each d,J=8.7Hz),7.32
and 7.59(each 2H,eachd,J=8.1Hz). '
IR(CHCl,):3453,3025,3014,2925,2870,2839,1739,1708,1649,1606,1510,
1494 /em. |



202 0.97(1H,d, J=10. 2Hz), 1. 12 and 1. 23(each 3H, each s),

1.51-2.46(14H, m, 4.2 7(1H, m,5.35-5.50(2H, m, 6. 22(1H,d, J=8. 4Hz), 7. 40
and 7.66(each 2H, each d, J=9. OHz).

|R(CHCI [err]): 3439, 3028, 3012, 2937, 2871, 2841, 1739, 1708, 1661, 1620, 1600, 1513
5 /cm [ err] =+65. 6[err] (I\/EO—lclOl 220) . No. 2a- 113 -
[err]=+59.6[err] (MeOH, c=1.00, 24[err]C). No. 2a- 114 . o
CDCl [err] 300MHz 0. 98( 1H, d, J=10. 2Hz) , 1. 12 and 1. 24(each 3H, each
s),1.52-2.46( 14H_ el 2 _

9(1H, m, 5. 35- X i;’r{’pﬁwo MeH[7%9928Chy), 7. 70 and 7. 83(each 2H, each 15
d, J=8. 4Hz) .

IR( cHal [err]): 3439, 3028, 3012, 2937, 2871, 2841 1739, 1708, 1661, 1620, 1600, 1513
/cm [ e (% il err] (I\/EO—I c=1.01, 22[err] O . 20 No. 2a-115 :
[err]=+59. 7[err] (MeOH, c=0.99, 24[err] O . No. 2a- 116 : CDC [err]

300MHz 25 O[QF,,(MNS“xMeZ)H)célL 02,28r@).1. 23(each 3H, each
s),1.52-2.46(14H m, 2.

9(3H,s),4.87(1H m, 5. 33 5.51(2H, m, 6. 24( 1H, d, J=9. OHz) 7.23 and 7.62
(each 2H, each d, J=8.4Hz) .

No. a-144
[a]p=+12. 2° (MeOH c=1.00, 23"C)

m.p.114.0-116.0°C

Y,
10 No.2a-14b5
CDCl; 300MHz
0.95(1H,d,J=10.2Hz),1.10 and 1.21(each 3H,each s),1.52-2.44(14H,m),4.2
5(lH,m),5.33-5.49(2H,m),6.37(1H,d,J=8.7Hz),7.45-7.47(3H,m),7.62-7.66(2H,
m),7.69 and 7.80(each 2H,each d,J=7.5Hz,).
15 IR(CHCI,;):3449,3058,3027,3012,2925,2870,1708,1655,1513,1481,1043 /cm.
[a]p=+61.0° (MeOH,c=1.01,23°C).
No.2a-146
W, CDCl; 300MHz

20 0.95(1H,d,J=10.5Hz),l.09 and 1.21(each 3H,each s),1.50-2.41(14H,m),4.2
5(1H,m),5.3'3-5_.49(2H,m),6‘.33(1H,d,J=8.4Hz),7.49-7.61(3H,m),7.91-7.92(2H,
m),7.82 and 7.97(each 2H,each d,J=8.7Hz,).
IR(CHCl,):3447,3029,3023,3015,2925,2870,1708,1660,1514,1484,1321,1161

fem.

2%  [alp=+62.0° (MeOH,c=1.00,22°C).

No.2a-147
CDCl, 300MHz
0.97(1H,d,J=10.2Hz),1.12 and 1.23(cach 3H,each s),1.52-2.46(14H,m),2.5



I R(CCHC [err]): 3439, 3028, 3012, 2937, 2871, 2841, 1739, 1708, 1661, 1620, 1600, 1513/

. cm - 203

. [err]=+59.7[err] (MeOHc=0.99, 24[err]C). No. 2a-1 17
[err]=+56.7[err] (MeOH, c=1.00,23C). 5 No. 2a-1 18 ~CDC [err]
- 300MHz 0.96(1H,d, J=10. 2Hz), 1. 11 and 1. 23(each 3H, each

s),1.53-2.44(14H m, 4.2

3(1H m,5.34-5.51(2H"), 6. 02(2H, s) , 6. 13(IH d J =8. 7Hz), 6. 83( 1H, dd J=1.2 10
and 7.8Hz),7.22-7. 25& rs%

| R(CHQ [ err]) : H3EBs)RA 26 (B an), 8P b 544H8Y.6, 23U H., d.458-482) 7261 ands G4 519,

1504, 1480 /cm [eri]=+57 r] (I\/EO—|c:1.02,23[er-r].C). 15
No. 2a- 119 (eaghyPH ‘ﬁ‘ §0€1\§=§£‘Z§ 0. 96( 1H, dJ=10. 5Hz) , 1. 07 and

S ah 22?3@@%@*@@%%‘%%?%369591%}%8 aa?em%ﬁ 1484, fom.

Hm, 7. 46(1H, g()a 20=0.82(a6) [ err]) : 3443, 3028, 3012, 2925, 2870,
1766, 1747, 170 1’657 1607 1516 1479 /cm [err]=+53. 2[err]
(MeOH, c=0. §9, 21[ er r] O .

No.2a-148
[alp=+72.5° (MeOH,c=1.01,25°C).

\./ No.2a-149
10 [a]p=+67.8° (MeOH,c=0.98,25°C).
No.2a-150
CDCl; 300MHz
'0.94(1H,d,J=10.2Hz),1.10 and 1.23(each 3H,each s8),1.52-2.50(14H,m),4.2
15 2(1H,m),5.36-5.55(2H,m),6.48(1H,d,J=8.4Hz),8.35(1H,s),8.90(1H,s).
| IR(CHCI,):3443,3374,3091,3024,3012,2925,2871,1709,1652,1525,1494 /cm.
[a)p=+58.1° (MeOH,c=1.01,23C). |
m.p.120.0-122.0°C -
"

20 No.2a-151 |
[a]p=+40.6° (MeOH,c=1.01,23C).

No.2a-152
CDCl; 300MHz

25 0.96(1H,d,J=10.5Hz),1.10 and 1.24(each 3H,each s),1.50-2.50(14H,m),2.7
1(3H,s),4.26(1H,m),5.37-5.51(2H,m),6.02(1H,d,J=9.0Hz),8.73(1H,s);
IR(CHCI,;):3463,3435,3087,3025,3014,2925,2870,1708,1649,1523,1503 /cm.
[a]lp=154.1° (MeOH,c=1.02,22°C).



No. 2a-120 25 CDC [err] 300MHz 0.98(1H, d, J=10. 2Hz), 1. 14 and
1. 24(each 3H each s),1.53-2.44(14H m, 4.3

O(1H,m,5.35-5.52(2H, M, 6. 42(1H,d, J=8. 7THz) , 6. 85(1H, m, 6. 99(1H, dd, J=1 .2
and 8.4Hz),7.27(1H, m,7.39(1H m.

| RCCHA [err]): 3463, 3033, 3021, 3014, 2992, 2924, 2870, 1708, 1643, 1597, 1523, 1488
204 - /cm [err] =+46. 3[ err] (Ne%}f =1.01, 21[err]C).

No.2a-121 5 CDC[err] 300MHz 0.98(1H,d, J=10. 2Hz), 1. 14 and 1. 23(each
3H,each s),1.47-2.47(14H, m, 3.9

5(3H,'s), 4. 31( Nb.8h;FHBB2- 5. 50( 2H, m) , 6. 98( 1HddJI=0. 9 and 8. 4Hz), 7. 09( 1H,
ddd, J=0.9, 7.7 and 8. 4Hz),7.45(1H ), 8. 19(1H dd, J=2.1 and 8. 1Hz), 8. 32(1
H, d, J=9. OHz) .CDCly 300MHz

L e Do s i e b i
L It it s 0
[err]=+45. Q[ ery be(Ye@h<s: 1. 21lerr] O.
| IR(CHCl,):3469,3431,3025,3018,2925,2871,2664,1708,1639,1544,1505 /cm.
[a],=+35.8° (MeOH,c=1.03,22C).

\ No.2a-154
10 CDCl; 300MHz
0.95(1H,d,J=9.9Hz),1.10 and 1.22(each 3H,each s),1.52-2.46(14H,m),2.51(
3H,d,J=1.2Hz),4.26(1H,m),5.34-5.50(2H,m),6.00(1H,d,J=8.4Hz),6.73(1H,dd,
J=5.1 and 3.6Hz),7.29(1H,d,J=38.6Hz).
IR(CHCI,):3450,3431,3026,3011,2925,2869,1739,1708,1639,1547,1508 /cm.
16 [a]p=+50.5° (MeOH,c=1.01,22°C). |

No.2a-1565
CDCl; 300MHz
\_ 0.99(1H,d,J=10.2Hz),1.19 and 1.25(each 3H,each s),1.58-2.48(14H,m),4.3
20 1(1H,m),5.36-5.51(2H,m),6.79(1H,d,J=9.3Hz),7.29(1H,m),7.41(1H,m),7.48(1
H,s),7.51(1H,m),7.66(1H,d,J=8.1Hz). |
IR(CHCla):3436,3029,3024,3015,2925,2871,2670,1708,1659,1598,}510 lem.
[a]p=+69.1° (MeOH,c=1.01,22C).

25 No.2a-156
CDCl;:CD;0p=10:1 300MHz
0.99(1H,d,J=9.9Hz),1.11 and 1.21(each 3H,each s),1.56-2.58(14H,m),4.22(
1H.m),5.35-5.59(2H, m),6.83(1H, d,J=8.4Hz), 7.48(1H, d,J=8.4Hz), 7.61(1H, dd,
J=1.5 and 8.4Hz),8.09(1H,d,d=1.5Hz),8.12(1H,s).



m p. 119. 0-120.0[err] C No. 2a- 125 25 [err]=+49.8[err]

(MeCOH, c=1.01, 22[err] Q). No. 2a- 126 CDCl [err] 300MHz
0.97(1H,d, J=10. 2Hz), 1. 11 and 1. 23(each 3H,each s),1.52-2.47(14H m,4.2

205 6(1H, m,5.34-5.50(2H m, 6. 22(1H,d, J=8. 7Hz), 7. 55- 7. 61(4H, m) .

| R(CHC [err]): 3400, 3078, 3028, 3020, 3007, 2924, 2870, 2842, 1736, 1708, 1640, 1600,
1536, 1483, 1470 /.cm [[err]][err]=+63.4eerr] (|VEO-|C 1.01,23[err]C. 5
No. 2a- 127 CDCl [err] 300MHz 0 91( 1H, d, J=10. 2Hz), 1. 10 and

1. 20(each 3H, each s), 1.50-2.42(14H,

3(1H m, 5. 31- REKRDHE4H2, 8111%@2 529 aﬁ%)‘z699di7(0§|,116363157&ﬂz5)297142721 femy(
10 2H m,7.33-7 H, d OHz),.8. 30 and 8. 48(each 1H, each s)
| R( CHCl [err]) @45'2‘%%28&6%@5 @,h@%ﬁ%m 1708, 1654, 1590, 1514, 1478 /cm
[[err]][err]=+59.5[err] (MeOH, c=1.01, 23[err]C). 15 No. 2a-128 -

d[ err]-DVBO 300MHz 0.84(1H,d,J=9.9Hz), 1. 06 and 1.19(each 3H, each

s), 1.37-2.37 3. 79 1H,m), 5. 35-5.51 (2H, m), 6. 08( 1H,
d?J:8.7Hz),6.(§§m{5?1H,ET),7.18-7.23?2H,m (2 m (

5 [a]p=+40.0° (MeOH,c=0.95,22°C).

No.2a-158
- CDCl; 300MHz
1.06(1H,d,J=16.5Hz),1.17 and 1.24(each 3H,each s),1.54-2.50(14H,m),4.3
10 4(1H,m),5.36-5.52(2H,m),7.80(1H,d,J=9.0Hz),9.30(1H,s).
IR(CHCI;):8410,3122,3030,3012,2925,2871,2668,1709,1667,1538,1466 /cm.
 [a]p=+44.9° (MeOH,c=0.99,22°C).

No.2a-159
15 CDCl; 300MHz
_ 0.97(1H,d,J=10.2Hz),1.13 and 1.22(each 3H,each s),1.55-2.43(14H,m),3.0
3(6H,s),4.23(1H,ni),5.32-5.51(2H,m),_6.16(1H,d,J=8.7Hz),6.87 and 7.63
(each 2H,each d,J=8.7Hz).
YR IR(CH.Clg):3457,3028,3006,2924,2870,2654,1739,1709,1637,1608,1608,1534,
20 1501 /cm.
[a]p=+64.8° (MeOH,c=1.01,22°C).

No.2a-160
ds-DMSO 300MHz

25 .0.83(1H,d,J=9.9Hz),1.02 and 1.19(each 3H,each s),1.38-1.61(3H,m),1.90-2.
32(11H,m),3.90(1H,m),5.41-5.44(2H,m),7.32(1H,dd,J=0.9 and 7.2Hz),7.45-
7.60(2H,m),7.77(1H,dd,J=0.9 and 7.8Hz),8.03(1H,d,J=6.9Hg),12.40(1H,s).
IR(Nujol):3315,2924,2856,2656,2535,1737,1703,1637,1598,1581,1541 /cm.
[alp=+78.56° (MeOH,c=1.01,24°C).



),7.35-7.38(2H,n), 8.42(1H,s),12.00(1H,s). 20

(Nuj ol ) : 3395, 3345, 2925, 2866, 2623, 2506, 1697, 1658, 1638, 1597, 1557 /cm
[[err]][err]=+26.0[err] (MeOH c=1.01,23[err]C). m p.
164.0-166.0[err] C No. 2a- 129 25 CDCl[err] 300MHz

1.01(I H,d, J=10. OHz), 1. 17 and 1.25(each 3H, each s), 1.54-2.52(14H,m, 4.3
4(1H, M), 5.36-5.57(2H,n), 6. 42(1H, d, J=8. 6Hz) 23 51- 7. 60( 2H, ), 7. 77( 1H, dd, J
=1.8 and 8.6Hz), 7.85-7.96(3H, ), 8.24(1H, brs).

| R(CHC [err]): 3451 3060 3028, 3010, 2925, 2870, 1708, 1652, 1629, 1600, 1517, 1502
206 /cmm.p.161.0-163.0% 1 1 [err] =+68. 6[err] (MeOH, c=1. 00, 22[err]C).
No.2a-130 5 CDCO [err] 300MHz 1. 02(1H, d, J=10. 2Hz), 1. 04 and 1.26(each
3H, each s), 1.54-2.52(14H M), 4. 4

1(IH m, 5. 41- 6. 14( 1H, d, J=9. OHz) , 7. 43-7. 59(4H, n) , 7. 85- 7. 92( 2H,
m§,8 g)?(lHddEl\ﬁQ'%g?_éfr%72H§) ). (4Hm, (

( CHC [e”])lég"sﬁ"@gg (M?&Zﬂoﬁ&ﬁ@c 664, 1708, 1652, 1512, 1498 /cm 10

I[[er ril[err] 9[err] (MeOH, c=1. 00, 22 err]C) mp.94.0-96.0[err]C
No. 2a-131 5 [[err]][err] =+50. 2[err] (MeOH, c=0. 95, 21[err] Q. 15
No.2a-162
CDCl; 300MHz
0.99(1H,d,J=10.2Hz),1.13 and 1.25(each 8H,each s),1.53-2.45(14H,m),4.3
o 0(1H,m),5.36-5.51(2H,m),6.32(1H,d,J=8.4Hz),7.88 and 8.28(each 2H,each
~ 10 4,7=9.0Hp). '
IR(CHCls):3448,3029,3016,2925,2870,1708,1664,1602,1527,1484,1347 /cm.
[alp=+72.7° (MeOH,c=1.02,22°C). |
No.2a-163
15 CDCl; 300MHz. _
0.96(1H,d,J=10.2Hz),1.11 and 1.23(each 3H,each's),1.55-2.51(14H,m),4.2
6(1H,m),5.36-5.57(2H,m),6.68(1H,d,J=7.8Hz),7.41(1H,dd,J=4.8 and 8.1Hz),.
8.20(1H,d,J=8.1Hz),8.66(1H,d,J=4.8Hz),9.00(1H,s). ' |
W, IR(CHC]l;):3448,3026,3013,2925,2870,2534,1709,1658, 1590,1515, 1471 lem.

2 [a]p=+71.3° (MeOH,c=1.01,22°C). -

No.2a-164
[a]p=+40.8° (MeOH,c=0.98,22°C).

25 No.2a-165
CDCl; 300MHz
0.96(1H,d,J=10.5Hz),1.11 and 1.24(each 3H,each 5),1.55-2.52(14H,m),4.2
4(1H,m),5.37-5.57(2H,m),6.63(1H,d,J=7.8Hz),7.59' and 8.63(each 2H
‘each d,J=6.0Hz). |



- No. 2a- 132

err]=+10.9[err] (MOH 92,21[err] 0.

[[err]]l ( , ¢=0.
No.2a-133 20 [[err]][err]=+60.4[err] (MOH, c=1.00, 21[err]C)
No. 2a- 134 [[err]][err]=+38.5[err] (MeOH, c=1.01, 23[err]CO. 25 -
No. 2a- 135 [[err]][err]=+52.5[err] (MeOH, c=1.01, 23[err]C).
 mp.180.0- 182.0[err]C" No. 2a- 136 214
- 207 [[err]][err]=+35.3[err] (MeOH, c=1.02,23[err]C).

- mp. 79.0-80. 0&350%1)3447 B3483028/3018, 293%2B50/9538) 0941, 1708, 1662, 1556, 1516
0.97(1H, d, J=10 Y11 8nd 1. 22(each 3H, each s), 1. 43(3H, t, J=6. 9Hz) ,

52- 2. 44( 14H, n')/.ﬁnOS(ZH ,J=6.9Hz), 4. 26(1H, M), 5. 33-5. 50( 2H, M), 6. 19( 1H, d
J=8. 7Hz) , 6. 88- 7. 00( 6H, rr) 7.65-7.68(2H, M.

| RCCHA [err]) (815575087 (BBOHsU0 bR R925, 2870, 1741, 1708, 1649, 1602, 1521,

10 1504, 1490 /cm [[err]][err]=+52.0[err] (MeOH, c=1.01, 23[err]C)
No. 2a- 138 CDCl [err] 300MHz
5 No.2a-166

CDCl; 300MHz
. 0.97(1H,d,J=10.2Hz),1.11 and 1.22(each 3H,each s),1.51-2.44(14H,m),2.9
| 5(6H,s),4.25(1H,m),5.33-5.50(2H,m),6.19(1H,d,J=8.7Hz),6.77 and 6.97
(each 2H,each d,J=8.4Hz),6.94 and 7.65(each 2H,each d,J=9.0Hz).

10 IR(CHCl,):3453,3024,3016,2924,2871,2806,1739,1708,1647,1612,1604,1515,
1490 /cm. _ '
[a]p=+53.1° (MeOH,c=1.02,23°C).
m.p.104.0-105.5°C

15 No.2a-167
CDCl; 300MHz
1.01(1H,d,J=9.9Hz),1.19 and 1.26(each 3H,each s),1.56-2.53(14H,m),4.37(
1H,m),5.35-‘5.55(2H,m),6.47(1H,d,J=8.4H'z),7.61-7._71(2H,m),7.79(2H,s),7.89
-7.97(2H,m),8.27(1H,d,J=2.1Hz),8.66-8.73(2H,m). |
\ 20 IR(CHCis):3450,3024,3014,2925,2870,2667,1707,1650,1531,1509 lem.
[a]p=+70.5° (MeOH,c=1.00,22°C).

No.2a-168
CDCl; 300MHz

25 1.02(1H,d,J=10.2Hz),1.20 and 1.26(each 3H,each s),1.56-2.50(14H,m),4.3
8(1H,m),5.36-5.56(2H,m),6.51(1H,d,J=8.4Hz),7.61-7.93(7TH,m),8.74(1H,d,J=
8.4Hz),9.15(1H,s). | :
IR(CHCla):3517,3451,3060,3028,3011,2925,2870,2664,1709,1651,1519,1498/

cm.



15 0.97(1H,d, J=10.2Hz), 1. 11 and 1. 22(each 3H, each s), 1.35(6H,d, J=6.0Hz), |
53- 2. 46( 14HM) , 4. 25( 1H, rr) 4.51(1H,nm,5.33-5.50(2H, m, 6. 12(1H,d, J=9. OHz
©),6.87-6.99(6H, M, 7.65-7.68(2H m.

| R( CHC [err]) 3454, 3031, 3014 2980, 2925, 2870, 1741, 1708, 1649, 1602, 1522, 1490
/fecm 20 [[err]][err]=+50.0[err] (MeOH, c= gi@S 22C) No. 2a- 139
CDCl [err] 300MHz 1.00(1H,d, J=10.2Hz), 1. 16 and 1. 24(each 3H, each

s), 1.59-2.52( g&is',&s 4448 (M’e‘OH c=1, oo 23°C)

1(1 H, ), 5. 40- (2H, M), 6. 36( 1H, d, J=8. 7Hz) , 6. 70(1H, d, J=1.5Hz), 7. 12( 1H,
M, 7.30(1H, ), 7. 47(1H dd, J=0.6 and 8. |Hz).7.61(1H, d, J=8. 4Hz) .

| RCCHO [err]): 3449, 3243, 3029, 3022, 3013, 2925, 2871, 1707, 1631, 1542, 1505 /cm
[[

]]%err] {&826[1?6'9] (MeOH, c=1. 00, 23[err] O . mp.178.0-179.0[err] C
No. 2a- 140 CDCl [err] 300MHz 0.97(1H,d, J=10. 2Hz), 1. 18
and 1. 23(each GPCladQOMHz 57.2 50( 14H m,4.3 5
S, 25@%5%%%3&%&@ Ll A B ddinluftls
| RCCHC [err Y/
[ [ far r1l % er r} ) ?#?(%ﬁ/b@%% 3%5%%%?%]%?8ﬁ ﬁ%iﬂsn%%z)l&% anng O er r] C
No. 2a- eJa%il 2H each d,J=9.0Hz),7.11 and 7.45(each 2H,each d,J=8.7Hz).
' IR(CHC],):3516,3453,3029,3009,2925,2870,2840,2665,1708,1650,1593,1515,

1493,1482 /cm. .
10 [o]p=+57.8° (MeOH,c=1.00,23C).

R(
er
08

No.2a-170

CDCl; 300MHz

0.98(1H,d,J=10.2Hz),1.15 and 1.24(each 3H,each s),1.52-2.50(14H,m),4.2
156 8(1H,m),5.33-5.54(2H,m),6.25(1H,d,J=8.2Hz),'7.38-7.44(2H,m),7.74(1H,s),7.

81-7.86(2H,m).

IR(CHCI;):3517,3448,8427,3024,3013,2925,2870,2669,1708,1650,1562,1535,

11500 /cm.

[a]lp=+61.6° (MeOH,c=1.00,23C).

-No.2a-171

CDCl; 300MHz

0.96(1H,d,J=10.2Hz,1.11 and 1.22(each 3H,each s),1.52-2.42(14H,m),2.48

(3H,s),4.21(1H,m),5.31-5.52(2H,m),6.06(1H,d,J=8.2Hz),6.97 and 7.59 (e
25 ach 1H,each d,J=1.2Hz). ‘

IR(CHCls):3452,3113,3028,3007,2925,2870,2669,1708,1645,1554,1509 lem.

[alp=+52.4° (MeOH,c=1.00,23C). |

No.2a-172



CDCl [err] 300MHz 0.99(1H,d, J=10. 2Hz), 1. 14 and 1. 24(each 3H, each
s),1.55-2.44(14H, m, 3.8

~ 4(3H,s),4.27(1H,n),5.34-5.52(2H,n), 6. 28(1H,d, J=9. OHz), 6.91 and 7.47 15
(each 2H, each dJ=9.0Hz), 6.98 and 7. 14(each %ﬁ each d, J=16.5Hz), 7. 54

and 7.70(each 2H, eachd, J=8. 7Hz).

| R(CCHO [err]): 3453, 3025, 3015, 2925, 2870, 2839, 1740, 1708, 1649, 1602, 1510, 1493

1470 /cm cpCiepooMeez r]1=+73. 4[err] (MeOH, c=1. 02, 22[err]C). 20

m p. 155. 0- 157. O[err]C No. 2a- 142 CDCI[err] 300VHz

0. 97( 1H, d, J=1@.98{1H,a,JE1 0e2Hz), 1 13 aadh 128§ (eackh &H,,ehcth)ZI.&QQAH(MHBnYZ @5
9(3Hs)427(1Hrr)5345502H;216241Hd\] 6.49 and 6.

(each 1H each 9¢3H;2 24!21)1'1.61)75 38 51(%{’&5*9611‘%&?86‘”3&87%?11# §207 (

and 7.59(each 2H, eachd, J=

| RCCHO! [ err] ) eaab3Hgash 364%5261215)2870 2839, 1739, 1708, 1649, 1606, 1510,
1494 /cm

[[err]][erP]=] Bécﬁ(?e‘p)r'?‘*i1\7391311@9639?99252?%??’]28?5'1708’1647%5%-13923""“'
1 C No. 2a- 144
% %g”} } %g”} Iﬁ‘i"%lﬁrr] m"c_l @kg?(ﬁare;]r](:)) m p. 1?4. 0-116.0[err] C

No.2a-173
CDCl; 300MHz ,

10 0.95(1H,d,J=10.2Hz),1.10 and 1.23(each 3H,each s),i.50-2.45(14H,m),4.2
2(1H,m),5.35-5.49(2H,m),6.05(1H,d,J=8.4Hz),7.26 and 7.75(each 1H,each
d,J=1.5Hz).
IR(CHCIl,):3451,3011,3029,3011,2925,2870,1708,1652,1538,1500 /cm.
[o],=+50.6° (MeOH,c=1.01,23°C).

16

- No.2a-174
CDCl; 300MHz
0.96(1H,d,J=10.2Hz),1.13 and 1.23(each 3H,each 8),1.52-2.50(14H,m),4.2
9(1H,m),5.35-5.51(2H,m),'7.02(1H,d,J=8.4Hz),7.32 and 8.16(each 1H,each

U 20 d,J=3.9Hz). _

IR(CHC];):3417,3115,3023,3014,2925,2870,1708,1645,1530 /cm.
[a]p=+48.8° (MeOH,c=1.02,23°C).

No.2a-175

25 CDCl; 300MHz
0.97(1H,d,J=10.2Hz),1.14 and 1.23(each 3H,each s),1.5(.)-2.52(14H,m),2.5.
2(3H,s),4.29(1H,m),5.34-5.51(2H,m),7.78(1H,d,J=9.0Hz),7.24 and 7.52 ( |
each 1H,each d,J=5.4Hz).
IR(CﬂCls):3329,3093,3023,3015,2924,2871,1708,1640,1526 fem.



10 No. 2a-145. CDCl [err] 300MHz 0. 95(1H, d, J=10. 2Hz), 1. 10 and
1.21(each 3H each s),1.52-2.44(14H m, 4.2
"5(1H,m,5.33-5.49(2H, m, 6. 37(1H, d, J=8. 7Hz) 7.45-7.47(3H, m, 7. 62-7.66(2H,
, 7.69 and 7.80(each 2H, each d, J=7.5Hz, il{
R(CHC [err]): 3449, 3058, 3027, 3012, 2925, 287% 708, 1655, 1513, 1481, 1043 /cm
er e[rr]=+61.0[err] (IVEO—| c=1.01, 23[err] O). No. 2a- 146

r] 300 =45 ()é) OAOH,e=100123%¢K) . 1. 09 and 1.21(each 3H, each
s),1.50-2.41(14H m, 4.
5(1H, m, 5. 33-5. 49(2H n) 6. 33(1H, d, J=8. 4Hz) , 7. 49-7. 61(3H, M, 7.91-7.92(2H,
m,7.82 and 7.97(each 2H, each d, J=8. 7Hz,).
| R(CCHO [ err]) :Nd2a-B0®9, 3023, 3015, 2925, 2870, 1708, 1660, 1514, 1484 1321, 1161
/lcm 26 [[err Eerrs] =+62. O[ err] (I\/EO—I c=1.00, 22[err] O . No. 2a- 147
cDdl [err] 300 00MHg7( 1H, d, J- 10. 2Hz) , 1. 12 and 1. 23(each 3H, each
s),1.52-2.46(14

210 (3%%?5231'56’( i#%f}%z)éﬂ% and J.23eagh SH.gach 5).1.52-2,46(14H,m), 2.4
FR??:HCI [err]) a@@éﬁﬁgggﬁé%gﬁg’%s%&?(ﬂo 05(1{'15’86‘]_185'{%12 4(1;8%15(/1(I:{m
[[err]][err] =+&7 776AnH, aMaCktiey0. 82, 22[err] O). ¥ No. 2a- 148
| IR(CHC,):3517,3444,3103,3024,3013,2926,2870,1739,1708,1649,1636, 1507/
cm. -
10 [a]p=+54.8° (MeOH,c=1.01,23C).
m.p.97.0-99.0C

No.2a-177
CDCl; 300MHz=

15 0.97(1H,d,J=10.2Hz),1.11 and 1.23(each 3H,each s),1.52-2.45(14H,m),3.9
3(3H,s),4.27(1H,m),5.34-5.50(2H,m),6,35(1H,d,J=3.3Hz),7.80(1H, d,J=8.7Hz
),8.10(1H,d,J=3.3Hz).
IR(CHCl;):3395,3121,3031,3019,3012,2925,2871,1739,1709,1640,1557,1533
fem. |

\ 20 [a]p=+22.8° (MeOH,c=1.01,23°C).

m.p.109.0-112.0°C

No.2a-178
CDCl; 300MHz

25 0.96(1H,d,J=10.5Hz),1.10 and 1.23(each 3H,each s),1.51-2.45(14H,m),4.2
4(1H,m),5.35-5.50(2H,m),6.09(1H,d,J=8.4Hz),7.17-7.31(6H,m),7.95(1H,d,J=
1.5Hz).
IR(CHC];):3510,3451,3062,3031,3022, 3011 2925 2870,2662,1708,1651,1582,
1535,1497,1477/cm.



err]=+72.5 (MeOH, c=1. 01, 25C). No. 2a- 149 10
err]=+67.8[err] (MeOH, c=0.98,25[err]C). No. 2a- 150

] 300MHz 0. 94(1H, dJ=10. 2Hz), 1. 10 and 1. 23(each 3H, each
-2.50(14H, m,4.2 15

5.36-5.55(2H, m, 6. 48(1H, d, J=8. 4Hz)2%835(1H S),8.90(1H,s).

e

[err]): 3443, 3374, 3091, 3024, 3012, 2925, 2871, 1709, 1652, 1525, 1494 /cm
[err]][err]=taf =491 M‘dﬂl&tcc-—:llomsm err] Q). m p. 120.0-122.0C 20
No: 2a- 151 [[err]][err] =+40.6[err] (MeOH, c=1. 01, 23[err]C)

No. 2a- 152 CDCl [err] 300MHz 25 0.96(1H,d,J=10.5Hz),1.10 and
1.24(each 3H each s),1.50-2.50(14H m, 2.7 1

(3H,s), 4. 26( 1MorRad7®7-5. 61(2H, M), 6. 02(1H, d, J=9. CHz), 8. 73(1H, s).

IR(CHC [err]): 3463 343 087, 3025, 3014, 2925, 2870, 1708, 1649, 1523, 1503 /cm
[[err]][err]— #e0CH, c=1.02,22[err] Q).

o B oA A i S S 80
3H,5) , 4. 26( LHyp) 15, 3% 55 Y FH ) 5. P31 HNCI I BEANTS) 26 8 Wt (elich. 1Hdach

d,J=6.0Hz).
IR(CHCl,):3509,3429,3115,3094,3025,3014,2925,2871,2666,1708,1649,1529,
1510 /fem. '

' [alp=+51.0° (MeOH,c=1.02,25%C).

No.2a-180
CDCl; 300MHz
0.95(1H,d,J=10.2Hz),1.14 and 1.24(each 3H,each s),1.52-2.46(14H,m);3.8
15 9(3H,s),4.21(1H,m),5.35-5.50(2H,m),6.05(1H,d,J=8.4Hz),6.46 and 7.04 (
. each 1H,each d,J=1.8Hz).
IR(CHCl,):3516,3450,3114,3031,3010,2925,2871,1708,1648,1646,1511,1477
lem. ' |

[a]p=+49.1° (MeOH,c=1.01,25°C).

No.2a-181

CDCl; 300MHz

0.97(1H,d,J=10.2Hz),1.14 and 1.23(each 3H,each s),1.52-2.48(14H,m),2.4

2(3H,s),4.81(1H,m),5.34-5.52(2H,m),8.07(1H,d,J=9.3Hz),7.27 and 8.17 (
95 each 1H,each d,J=3.3Hz). |

IR(CHCI,;):3510,3301,3112,3023,3007,2924, 2871,2663,1708,1636,1534 /cm.

[a]p=+41. 0° (MeOH,c=0.96 25°C)

No.2a-182



6(1H, d, J=5. 1Hz) .

err]): 3469, 3431, 3025, 3013, 2925, 2871, 2664, 1708, 1639, 1544, 1505 /cm
err]=+35.8[err] (MeOH, c=1.03,22[err]O). No. 2a- 154 10
300MHz 0.95(1H, d, J=9. 9Hz) , 1 10 and 1.22(each 3H, each
-2.46(14H, m, 2. 51( 3H,

Hz), 426(1H 534550(2Hrr) 600(1H d, J=8. 4Hz), 6. 73(1H, dd,

—/ —

—

gm/—\
QI\)
ﬂ|—||—|/-\

o1 oo—

~
||H

1

nd 3. Gk%j g , J=3. 6Hz) .
Cl[err]) 4%(3 431, 3026 3011, 2925, 2869, 1739 1708, 1639, 1547, 1508 /cm-.

[ [err] ] [ eordev(ispdfiiﬂrmmmmmah(m 2Peach | M, each s),1.58226(1483,m),2.5
CDO [err] 0.99(1H, d, J=10. 2Hz), 1. 19 and 1. 25(each 3H, each
s),1.53-2. 48( 1431;1[9) 4423(1}2,&1) 5. 35 5.51(2H,m), 6.05(1H,d,J=8.1Hz),7.26 and 7.78 (

1(1H ), 5. 36- 5. 51(2H m 6. 79(1H.d,9=9. 3Hz), 7. 29(1H M, 7. 41(1H M, 7. 48( |

H_LID.(/)
=
AmL,—

ol

H, s), 7. 51( 1H, epel. Bd(enqhy dyE51.8Ha))
| R(CHO 3436
[ L ‘1] % Z;é] A ?56%@8%5%5{@%@{% Fé?@zé?oﬁeé@?géﬁ%gg%% gem
CDCl [err]: (‘8] 1 300MHz 0.99(1H,d, J=9.9Hz), 1. 11 and 1. 21(each
3H, each s), §8 F 1y, 4. 22( 1H ), 5.35-5.59(2H, ), 6. 83( 1H,
d, J=8. 4Hz) 7 muif,fd%ﬁ _70 68 254th. dd, J=1.5 and
. 8. 4Hz) , 8. 09( 1 (1H
¥212 e I(R( KBr ) : 3422, 3?115 2985 2092, 2869, 2609, 1708, 1636, 1578, 1529, 1470
/cm '

No.2a-183

10 CDCl, 300MHz
0.96(1H,d,J=10.5Hz),1.12 and 1.22(cach 3H,each s),1.52-2.46(14H,m),4.2
5(1H,m),5.33-5.51(2H, m),6.17(1H,d,J=8.7Hz),7.01-7.05(3H,m).7.14 and 7.6
2(each 2H,each d,J=8.7Hz),7.27-7.34(2H,m).
IR(CHCI,):3428,3026,3015,2925,2870,2666,1739,1708,1643,1613,1594,1526,
15 1499 /em.
[a]p=+64.8° (MeOH,c=1.02,23°C).

No.2a-184
CDCl; 300MHz

'.\/ 20 1.01(1H,d,J=10.2Hz),1.18 and 1.26(each 3H,each s),1.55-2.50(14H,m),4.3
5(1H,m),5.35-5.55(2H,m),6.42(1H,d,J=8.7Hz),7.4647.52(2H,m).7.73(_1H,dd,J
=1.8 and 8.4Hz),7.83-7.89(2H,m),8.21(1H,m),8.59(1H,d,J=1.5Hz).
IR(CHCl,):3451,3031,3014,2925,2870,2660,1739,1708,1650,1604,1513,1463
lem. |

25 [a]p=+58.3° (MeOH,c=1.00,23C).

No.2a-185
CDCl; 300MHz
1.00(1H,d,J=10.2Hz),1.18 and 1.25(each 3H,each s),1.55-2.50(14H,m),4.3 |



[[err]][err]=+t62.8[err] (MeOH c=1.01, 22[err]C). No. 2a- 157 5
~[[err]][err]=+40.0[err] (MeOH, c=0.95,22[err]C). No. 2a- 158
~ CDCl[err] 300MH 1.00(1H,d,J=10.5Hz), 1. 17 and 1. 24(each 3H, each
s),1.54-2.50(14H mM,4.3 10 '
4(1H, ), 5.36-5. 52(2H ), 7. 80( 1H, d, J=9. OHz) 20 30( 1H, s) .
| RCCHA [err]): 3410, 3122, 3030, 3012, 2925, 2871, 2668, 1709, 1667, 1538, 1466 /cm
e

rr] 3545!\5:@m ,6096 ,J=8.7Hz), N®7@#, 1957 .4Hz), TIHO(1 H;m]
300VHz ﬁ%? (1 n{i J=10. 2Hzmgl 13(2%%1 1. 22(ez(zlch 3% each

s), 1. 55- 2. 43( 3445M7.39@H, m),7. 79(1H dd,J=1.8 and 8.1Hz),7. 99(1H d,J=7.8Hz),8.39(1
3(6H, s), 4.23(1H M), 5. 32-5. 51(2H, m) , 6. 16( 1H, d, J=8. 7Hz) , 6. 87 and 7. 63
(each 2H, each H, ddel BHzZ),

20 1501/ om 1RCHCRE 3418098 80200 E05F l%éédés&i’e%ﬁée%ﬁ%ipé% 1464,

No. 2a- 160 _ dLer] - DVBO 300MHz 25 0.83(1H,d, J=9.9hz), .02 and
1.19(each 3H, 448 ‘5m1 38 1 61(3H m, 1. 90- 2.

32(11HM , 3. 90(4 ki 23@(; HddJ=0.9 and 7.2Hz), 7. 45-
7.60(2H. ), 7. ?‘T I-T%)d hé ?70;142 iz 03(1H, d, J=6. 9Hz) , 12. 40( 1H, s) .

I R(Nuj ol ) : 3315, 2924, 2856 2656 2535, 1737, 1703, 1637, 1598, 1581, 1541./cm
[[err]][err] =+78.5 (MeCH, c=1. 01, 24[err]C)

No.2a-186
CDCl; 300MHz

10 1.00(1H,d,J=10.5Hz),1.17 and 1.25(each 3H,each s),1.54-2.50(14H,m),4.3
3(1H,m),5.85-5.54(2H,m),6.37(1H,d,J=8.7Hz),7.37(1H,t,J=7.4Hz),7.51(1H,t,
J=7.8Hz),7.56(1H,m),7.70(1H,dd,J=1.2 and 8.4Hz),7.97(3H,m).
IR(CHCls):3451,3030,3014,2924,2_870,2671,1739,1708,1652,1577,1517,1488,
1471 /em. |

15 [a]p=+72.2° (MeOH,c=1.00,24°C)._

No.2a-187

CDCl; 300MHz

1.00(1H,d,J=9.8Hz),1.18 and 1.25(each 3H,each s),'l.54-2.53(14H,m),4.07(
o 20 3H,s),4.37(1H,m),5.30-5.54(2H,m),7.34(1H,m),7.47(1H,s),7.47-7.60(2H,m),7.

93(1H,d,J=17.8Hz),8.43(1H,s),8.49(1H,d,J=9.0Hz). '

IR(CH.CI,,):3397,3074,3027,3020,3009,2924,1738,1708,1647,1633,1534,1465,

1453 /cm. '

[a]p=+43.7° (MeOH,c=1.01,25°C).

25

No.2a-188

CDCl; 300MHz

0.97(1H,d,J=10.2Hz),1.11 and 1.23(each 3H,each s),1.53-2.50(14H,m),4.2

3(1H,m),5.37-5.50(2H,m),6.10(1H,d,J=9.0Hz),6.20(1H,m),6.51(1H,m),6.97(1



213 m p. 161. 0-162. O[err] C - No. 2a- 161 ['[e'rr]][érr]:+65.3[err]
(MeOH, c=1.00, 22[err]C. 5 No. 2a- 162 CDCl [err] 300MHz

. 0.99(1H,d, J=10. 2Hz), 1. 13 and 1. 25(each 3H,each s),1.53-2.45(14H m,4.3

- 0(1H, m,5.36-5.51(2H, m, 6. 32(1H, d, J=8. 4Hz) 7 88 and 8. 28(each 2H,each 10

- d, J=9. OHz) .

: IR( CHCl [err]): 3448, 3029, 3016, 2925, 2870, 1708 1664 1602, 1527, 1484, 1347 /cm

[[err ]][err] 7 1.02,22[err]O). No. 2a- 163 15
~CDCl[err] 30 OH—{%‘) itﬁéﬂlﬂ"tﬁg"iH d, J=10. 2Hz), 1. 11 and 1.23(each 3H, each

),1 55- 2. 51( IR(CHIC1H: $450,3236,3112,3029,3015,2925,2871,2645,1701,1616,1558,1516
(1H m,5.36-5.57(2H. M) , 6. 68( 1H, d, J=7.8Hz) , 7. 41( 1HddJ=4. 8 and 8.1Hz),

.20(1H, d,J=8/ethHz), 8.66(1H, d, J=4.8Hz), 9.00(1H,s).

R(CHC [err]): 3448, 3026, 3013, 2925, 2870, 2534, 1709, 1658, 1590, 1515, 1471 /cm

0 [[err]][elalo=+50.67 éMeOH aed-DE24°C) 22[ err] C) . No. 2a- 164

[err]] D=+40.8[err] (MOH, c=0. 98, 22[err]C) 25 No. 2a- 165 CDC [err]
00MHz 5 0. 96(1H d, J=10. 5Hz), 1. 11 and 1. 24(each 3H, each

), 1.55-2. 52( 4 2 .
(1H m,5.3 %‘?t"z‘ﬁ M), 6. 63(1H, d, J=7. 8Hz), 7. 59 and 8.63(each 2H each
,J= :

O PhOVWTNTOOOOWVW

6.0H2) . opCl, 300MHz
| 0.94(1H,d,J=9.9Hz),1.11 and 1.23(each 3H,each s),1.50-2.46(14H,m),3.93(
3H,s),4.18(1H,m),5.35-5.562(2H,m),6.03(1H,d,J=9.8Hz),6.09(1H,m),6.48(1H,
10 m),6.73(1H,m). '
IR(CHCI;,):3452,3102,3028,3007,2925,2871,2666,1739,1708,1650,1536,1499,
1471 /em. '
[alp=+49.8° (MeOH,c=1.01,23°C).
m.p.101.5-103.5°C
16
No.2a-190
CDCl, 300MHz
' 0.94(1H,d,J=10.2Hz),1.11 and 1.21(each 3H,ea6h 8),1.54-2.47(14H,m),4.2
3(1H,m),5.33-5.52(2H,m),6.06(1H,d,J=9.0Hz),6.34(1H,m),6.75(1H,m)_,6.36(1
o/ 20 H,m))9. 71(1H,brs).
IR(CHC];):8470,3215,3030,3020,3010,2925, 2871 2664,1709,1613,1564,1510/

cm.

[a]p=+48.3° (MeOH,c=1.01,24°C).

25 No.2a-191
CDCls 300MHz
0.96(1H,d,J=10.2Hz),1.11 and 1.22(each 3H,each s),1.55-2.44(14H,m),3.6
6(3H,s),4.20(1H,m),5.35-5.51(2H,m),5.93(1H,d,J=8.4Hz),6.27(1H,dd,J=1.8
and 2.7Hz),6.56(1H,t,J=2.7Hz),7.19(1H,t,J=1.8Hz).



214
| RGCCHO [err]): 3447, 3346, 3028, 3016, 2925, 2870, 2538, 1941, 1708, 1662, 1556, 1516

/cm [[err]][err]=+75.4[err] (MeOHc=1l.01, 22[err]C). 5 No. 2a- 166
CDCl [err] 300MHz 0.97(1H,d, J=10. 2Hz), 1. 11 and 1. 22(each 3H, each
s), 1.51-2. 44(14H, n‘) 2.9 222

5(6H, s), 4. 25(1H, m), 5. 33-5. 50( 2H, M) , 6. 19(1H d, J=8. 7Hz) , 6. 77 and 6. 97

(each 2H, each SRR 7¢b12)634

|R(CHO [err]) @4@%@%@%% @_d 06’ 1%9 170%7%%?17 1612 1%63)3' 5,
1490 /cm 1498 @&h) 1 [err]=+53. 1[err] (MeOH, c=1. 02, 23[err]C)

m p. 104. 0-105. 5[ err]C 15 No. 2a-167 CDd [err] 300MHz

1. 01(1H, d, J=9.[34p+43.19 (MHDH,&SI.%;%‘G):I, each s), 1.56-2.53(14H, ), 4. 37(
1H n), 5.35-5.55(2H, m), 6. 47(1H, d, J=8. 4Hz), 7.61-7.71(2H,n), 7. 79(2H,s) , 7. 89
7.97(2H, M), 8. 27(1H, d, J=2. 1Hz) , 8. 66-8. 73(2H, ) . 20

| RCCHO [err]): 3450, 3024, 3014, 2925, 2870, 2667, 1707, 1650, 1531, 1509 /cm
[[err]][er® =N0.28;t9%] (MeOHc=1. 00, 22[err]C) No. 2a- 168

CDC1 [err] 300 2 2(1H, d, J=10. 2Hz), 1. 20 and 1. 26(each 3H, each
) i.56-2. 50( 1 hﬁﬁ% %&’O@ﬁ '

ﬂzgﬂ 51??13’ §§ (AT dF=o 3HF . 1 il 481 eheh 131, et/ ), 4SS HN, ¥ 315, 1.
1:51( CHO [ er1]) : BRbTaR4 2, 398D FOEB Y15 AL PRI, R§H139-5051 R66h) LS H.95/
J=8.4Hz),6.27(1H,dd,J=1.8 and 2.7Hz),6.62(1H,t,J=2.7Hz),7.26(1H,t,J=1.8
W, 10 Hz).
IR(CHC,):3630,3452,3032,3018,3006,2925,2871,2661,1735,1710,1633,1610,
1555,1497 /cm.

[a]p=+40.1° (MeOH,c=1.00,23°C).

15 No.2a-193
CDCl; 300MHz
0.95(1H,d,J=10.2Hz),1.10 and 1.22(cach 3H,each s),1.53-2.49(14H,m),2.5
' 8(3H,s),4.21(1H,m),5._35-5.54(2H,m),6.15(1H,d,J=8.1Hz),6.52(1H,dd;J=1.S
and 38.6Hz),7.29(1H,t,J=3.6Hz),7.94(1H,t,J=1.8Hz).
o 20 IR(CHCI,):3516,3450,3410,3152,3027,3015,2925,2871,2670,1732,1648,1574,
1509 /cm.
[a]p=+45.0° (MeOH,c=1.01,25°C).

No.2a-194

25 CDCl; 300MHz
0.99(1H,d,J=10.2Hz),1.11 and 1.24(each 3H,each s),1.52-2.53(14H,m),4.3
4(1H,m),5.83-5.57(2H,m),6.21(1H,d,J=8.6Hz),7.35-7.50(2H,m),7.83(1H,s),7.
86(1H,m),.8.31(1H,m). _
.IR(CHCls):3443,3067,3013,2925,2870,2665,1708,1651,1515,1493 fcm.



215 [[err]][err]=+t54.4 (MeOH, c=1. 00, 23C). No. 2a- 169

CDCl[err] 300MHz 5 0.96(1H,d,J=10.5Hz),1.09 and 1.21(each 3H, each
s),1.50-2.44(14H m, 3.8

5(3H,s),4.24(1H, M, 5.32-5.48(2H, M, 6. 19( 1H =8.4Hz), 6.94 -and 7.45 (
each 2H, each d,J=9.0H),7.11 and 7. 45(each2221-l each d, J=8. 7Hz) .

| R(CHO [err]): 3516, 3453, 3029, 3009, 2925, 2870, 2840, 2665, 1708, 1650, 1593, 1515

1493, 1482 / cm, BT 1 I v 28k@y.r] (MeOH c=1.00, 23[err]C).
No. 2a- 170 [“]"m'#err(”eé% frea E@ 0.98(1H, d, J=10. 2Hz) , 1. 15 and

1. 24(each 3H,each s), 1.52-2.50(14H m, 4. 2 15

8(1H, M, 5.33-5.54(2H, ), 6. 25( 1H. d, J=8. 2Hz) , 7. 38-7. 44(2H, ), 7. 74(1H, s) , 7.
81- 7. 86( 2H, m) No.2a-195

| R(CHOI [err]): 3517, 3448, 3427, 3024, 3013, 2925, 2870, 2669, 1708, 1650, 1562, 1535,
1500 /cm CDClieBPPME2 | =+61. 6[err] (MeOH, c=1.00, 23[err]C). 20

’Ibzg?egﬁ §H elan(D% dij-gﬂé) éﬁgg:i‘fz@ﬁ_'aﬂd 3. %@6%]!1_' %?H,eac Zﬁ 5%)%364@:91-1 m),2.6
(3 Sh ea2h 3l 3 £ ot R 3l eRls BaRB D 8oL Hio024 D), 301 Rom( ), 72

ach 1H, each d

IR(CHO [err]) 028, 3007, 2925, 2870, 2669, 1708, 1645, 1554, 1509 /cm
k[[err]][err] @4§§6?%ng =1. 00, 23[err]C)

IR(CHCl,):3510,3484,8062,3029,3014,2924,2871,2669,1708,1650,1563,1539,
1500 /cm.

10 [a]lp=+72.4° (MeOH,c=1.00,23°C).

m.p.111.0-112.0°C

No.2a-196
' CDCl; 300MHz | |
15 0.42 and 1.04(each 3H,each s),0.80(1H,d;J=10.0Hz),1.11-2.48(14H,m),2.2
4(3H,8),4.02(1H,m),5.23-5.44(2H,m),5.53(1H, d,J=8.8Hz),7.27-7.81(2H,m), 7.
- 42-7.48(3H,m), 7.93(1H,s). L
IR(CHCI,):3419,3114,3025,3006,2924,2871,2662,1737,1709,1636,1540,1519
lem.

Y, 20 [o]p=+43.7° (MeOH,c=1.01,23°C).

No.2a-197

CDCIS 300MHz

0.95(1H,d,J=10.0Hz),1.09 and 1.23(each 3H,each s),1.54-2.46(18H,m),2.7
25 7(4H,brs),4.21(1H,m),5.32-5.54(2H,m),6.02(1H,d,J=8.6Hz).,7.43(1H,s).
| IR(CHCl;):3445,3101,3024,3014,2928,2865,2661,1739,1708 1646,1550,1507

lem.

" [a]p=+51.9° (MeOH,c=1.01,23%C).



No. 2a- 172 216
CDCl [err] 300MHz 0.96(1H,d, J=10. 2Hz), 1. 09 and 1. 28(each 3H, each s),
1.50-2.40(14H, M, 2.6
9(3H,s), 4.24(1H, m,5.35-5.51(2H, m, 5. 96(1H d J=8.7THz), 7. 03 and 7. 07 (
each 1H,each d,J=5.4Hz). 6
| RCCHC [err]): 3451, 3031, 3013, 2925, 2870, 2666, 1708, 1647, 1542, 1497 /cm
[[err]][err]=tploglmg ] (MeOH c=1.00, 23[err]C). No. 2a- 173 -
CDCl [err] 300MHz 10 0.95(1H,d,J=10.2Hz),1.10 and 1.23(each 3H, each
), 1.50-2. 45( CDHCL) 360MHz
(1H,m,5.35-5.49(2H, m, 6. 05(1H,d, J=8.4Hz), 7. 26 and 7. 75(each 1H, each
=1.5Hz). ~ 0.96(1H, dJ—lO 2Hz),1.11 and 1. 22(each 3H,each s),1.50-2.44(14H,m),4.2
cHa [err]):3451, 3011, 3029, 3011, 2925, 2870, 1708, 1652, 1538, 1500 /cm

[ er r ] =46bHaPdAr42(RReeD.35D.69(2F5 ey 6 REY1H d:J=8. 1Hz)Nb 33ELH, 1147 4301

]
), Lerrl g9 %dﬂ—h5gnd9'?%ﬂ_z|)dl4]9(]1?l,5!})8 112y, 7807 65 ), 7. 68 QLT S g=1.
i )35 % 3802 el) 8.026 el T8N B 191 B8 ML G5 £ Y Tdf each 20
R [er 1)) 3o C@%’?f“%@f 30423925 Ao 190 TroR BTN Fil0. 15941072
00MVHz OI&H(lH =10. 2Hz), 1. 14 and 1. 23(each 3H, each

s), 1. 50- 2. 52(14H, m , 2. 5
[a]p=+56.9° (MeOH,c=1.01,24°C).

'_'_Q.I\)(/)
|_\

1
, J
(
[e

U-Iml_l
anN

W= Q0
T II—‘
‘_;33

W 10
- No.2a-199
CDCl; 300MHz
0.96(1H,d,J=10.2Hz),1.11 and 1.22(each 3H,each s),1.51-2.46(14H,m),3.4
O(lH,m),3.76(1H,m),4.24(1H,m),5.33-5.51(3H,m),6.25(1H,m),7.16(1H,m),7.2
15 4-7.33(2H,m),7.46(1H,d,J=7.5Hz),7.52-7.60(2H,m),7.85(1H,dd,J=1.8 and 4.
. bHz).
IR(CHCI,):3583,3447,3062,3028,3013,2924, 2871,2663,1708,1651,1600,1557,
1514 1471 /cm.
[alp=+54.8° (MeOH,c=1.00,23°C).

No.2a-200

CDCl; 300MHz _

0.96(1H,d,J=10.2Hz),1.12 and 1.23(each 8H,each s),1.51-2.46(14H;m),4.2

5(1H,m),5.84-5.51(2H,m),6.25(1H,d,J=8.4Hz),7.02 and 7.10(each,1H,each
25 d,J=12.8Hz),7.23-7.38(4H,m),7.50(1H,m),7.64(1H,dd,J=1.8 and 7.8Hz),7.8

2(1H,d,J=1.8Hz). |

IR(CHC,):3450,3060,3025,3014,2925,2871,2662,1708,1653,1596,1542,15183,

1473 /cm.

[a]p=1+62.5° (MeOH,q=1.00,24°C).



2(3H,s),4.29(1H, m,5.34-5.51(2H, M, 7. 78(1H,d, J=9. OHz) , 7. 24 and 7.52 (

each 1H, each d, J=5.4Hz).

| R(CHO [err]): 3329, 3093, 3023, 3015, 2924, 2871 1708, 1640, 1526 /cm

217 [[err]][err] =+45.0[ err] (MeOH, c= 12%0’% 23[err] 0. No. 2a- 176
. CDCl[err] 300MH#z 5 0.95(1H, d, J=10.5Hz), and 1. 23(each 3H, each

: s),1.52-2.46(14H, m, 2.4

0(3H, d, J=0. 9Hz) , 4. 24( 1H, 0} , 5. 35-5. 51( 2H, ) , 6. 05( 1H, d, J=8. 7Hz) , 6. 95( 1H,
M), 7.57(1H, d, J=3. 3Hz) .

ITR(CHO [err]) N&.24.20144, 3103, 3024, 3013, 2926, 2870, 1739, 1708, 1649, 1636, 1507/
cm 10 [[err]][err]=+54.8[err] (MOH, c=1.01, 23[err]C)
- m p. 97. 0- 99. O[GDEC]}LI00MHz No. 2a- 177 CDd [ err 300MHz

)3( Ms) ( : ‘%é %Ml%ﬁallt}%gﬁg? Ji{yanet dsfalanat 25, daa Zb?é%?éfﬁ%@%%gn»%z%(
8. 10(1H,_ d,J=

| ROGHO [t B] ) - B0, 58515 §3G2H 31 3 L4618, &8 9Hm, 7-34,3nd /5 400each. 1Heach. 4o
oM o200t Lo el 13- A YR 80 O ATlee15 0, 0,0=1 51,

IR(CHCI;):3443,3389,3297,3061,3030,3016,2925 2870,1726,1708 1652,160
3,1521,1483,1472,1309 /cm. |
[a]p=+61.1° (MeOH,c=1.01,23°C).
10 '
No.2a-202 .
CDCl; 300MHz
0.96(1H,d,J=10.2Hz),1.09 and 1.22(each 3H,each s),1.52-2.43(14H,m),2.6
3(3H,s),4.25(1H,m),5.33-5.49(2H,m),6.19(1H,d,J=8.4Hz),7.10 and 7.58 (
15 each,2H,each d,J=9.0Hz),7.21(1H,m),7.30-7.32(2H,m),7.46(1H,d,J=7.5Hz)
IR(CHCI,):3511,3453,3062,3032,3014,2925 2870,1739,1708,1650,1595,1556,
1516,1482,1471 /cm.
[a]lp=+60.2° (MeOH,c=1.01,25°C).

_ 20 No.2a-203

CDCl, 300MHz
0.96(1H,d,J=10.5Hz),1.09 and 1.23(cach 3H,each s),1.52-2.43(14H,m),4.2
3(1H,m),5.35-5.51(2H,m),5.93(1H,d,J=8.7Hz),6.56(1H,dd,d=0.9 and 1.8Hz),
7.43(1H,1,J=1.8Hz),7.92(1H,dd,J=0.9 and 1.8Hz). |

95  IR(CHCI,):3517,3450,3134,3031,3008,2925,2870,2667,1708,1656,1588, 1570,
1514 /cm. _
[alp=+46.7° (MeOH,c=0.92,25°C).

No.2b-1



CDCI [err] 300MHz 25 0.96(1H,d,J=10.5Hz),1.10 and 1.23(each 3H, each
s),1.51-2.45(14H m , 4. 2

4(1H 1, 5.35-5.50( 2H, ), 6. 09( 1H, d, J=8. 4Hz), 7. 17- 7. 31(6H, m), 7. 95(1H, d, J=
1. 5Hz).

| R(CHO [err]): 3510, 3451, 3062, 3031, 3022, 30142%925, 2870, 2662, 1708, 1651, 1582,

1535, 1497, 1477/ cm 218
[[err]][err] m}:%%rw M%@‘HQ:=11 01,28%¢rrr]C). . No. 2a- 179
CDCl [err] 300 0.96(1H, d, J=10. 2Hz), 1. 14 and 1. 24(each 3H, each

' s),1.52-2.48(14H m, 4.3
0(1H m,5.36-5.52(2H, m, 6. 73(1H,d, J=9. 0Hz) , 6. 26 and 7. 37(each 1H, each

. d,J=6.0Hz). No.2b-2
| R(CCHA [err]) 3509, 3429 311 094 &?%4 014, 2925, 2871, 2666, 1708, 1649, 1529,
1510 /cm 10 [ofofer MeOH, c= 1.02, 25[err] Q).

No. 2a- 180 CDdl [err] 300M—|z 0. 95(1H, d, J=10. 2Hz), 1. 14 and

1. 24(each 8H, each s), 1.52-2. 46(14H, r’r) 3.8 15

9(3H, s), 4. 21(5*—%2@ 19-35-5. 50(2H, M, 05(1H d, J=8.4Hz), 6.46 and 7. 04 (
each 1H, each 1. 8Hz) .-

| R( CHCl [err]) gf ?QM@Q@; 89906925, 2871, 1708, 1648, 1546, 1511, 1477
’./cm _ r;[‘ I]]][err +49. 1[ err] (Me ,c=1.01, 25[err]C). 20

No.2¢-2
W, 10 [a]p= +55,8° (MeOH,c=0.92,22°C).

No.2¢-3
[a]p= +54,7° (MeOH,c=1.01,22°C).

15 No.2d-1
[alp= -6.2° MeOH,c=1.00,21°C).

No.2d-2

[a]p=+15.8° (MeOH,c=0.34,22°C).
o 20

No.2d-3

[o]p=+31.6° (MeOH,c=1.01,22°C).

No.2e-1
25 [a]p= -9.4° (MeOH,c=1.00,22°C).

No.2e-2
[alp= -1.8° MeOH,c=1.02,23°C).



t

No. 2a- 181 . CDCl [err] 300MHz 0.97(1H, d, J=10. 2Hz), 1. 14 and
1.23(each 3H each s),1.52-2.48(14H m, 2.4

2(3H,s),4.31(1H,n), 5. 34-5.52(2H, m, 8. 07(1H, d, J=9. 3Hz),, 7. 27 and 8.17 ( 25
each 1H, each d, J=3. 3Hz).

| R(CCHO [err]): 3510, 3301, 3112, 3023, 3007, 29242%871, 2663, 1708, 1636, 1534 /cm

[[err]][err] +410(|\/EO—|c096 250) . No. 2a- 182
219 [£ gL $00MHz 0.96(1H,d, J=10. 2Hz), 1. 11 and 1. 23(each
3H, each s), 1. 46(14H, m, 2.5

1(3H,s), 4. 21(31[53@ -B8.P5(MeOH,2H1001,83TH( 1H, d, J=8.1 Hz), 7.26 and 7.78 (
each 1H each d,J=1.8Hz). 6

| RCCHC [err]): 3509, 3450, 3109, 3024, 3012, 2925, 2870, 2666, 1708, 1650, 1535, 1
498, 1471 /cm [[err]][err] =+52. 9[err] (MeCH, c=0. 95, 25[err] C).
No.2a- 183 1NoZBd [err] 300M 0.96( 1H, d, J=10.5Hz), 1. 12 and

é(ﬁ(ﬁ)acg % 6%312?%#)5@4&9{416% Hlf%’éhz) 7.01-7.05(3H,m).7.14 and 7.6

2(each 2H, each d,J=8.7Hz),7.27-7.34(2H m.

IR(CHC [err]): 3428, 3026, 3015, 2925, 2870, 2666, 1739 1708, 1643, 1613, 1594, 1526,
15 1499 /cm N02f2[[err][err] =+64. 8[err] (MeOH, c=1.02,23[err]C).

No. 2a- 184

[alp= -2.6° (MeOH,c=1.00,22C).

10 N_o.2f-3
[a]p= -8.5° (MeOH,c=1.01,22°C).

No.2g-1
[alp= +54,6° (MeOH,c=1.01,24°C).
15 |
- No.3a-2
" CDCl, 300MHz
0.98-2.15(14H,m),2.31(2H, £,J=7.2Hz),2.85-2.40(1 H,m),3.10-3.20(1H, m),
5.00(1H, d,J=6.9Hz),5.30-5.48(2H,m),6.75(1 H,d,J=10.2Hz),7.38-7.52(6H,m).
\_ 20 IR(CDCl,):3266,3028,2954,2874,1709,1620,1448,1412,1318,1141,970,892/c
m.

[a]p=+20.8 +0.6 °(CHCl;,c=1.05,24"C).

No.3a-3

25 CDCl; 300MHz
0.95-2.00(14H,m), 2.20-2.29(3H,m), 3.00-3.08(1H,m),3.66(3H,5),5.00(1H,d,
J=6.6Hz),5.13-5.29(2H,m), 7.38-7.52(3H,m), 7.59-7.65(2H, m), 7.69-
7.75(2H,m),7.92-7.98(2H,m).
IR(CHCl,):3376,3018,2946,2868,1727,1594,1436,1395,1322,1157,1095,890



CDCl [err] 300MHz .20 1.01(1H,d,J=10.2Hz),1.18 and 1.26(each 3H, each
s),1.55-2.50(14H m, 4.3

5(1H, m,5.35-5.55(2H,m, 6. 42(1H, d, J=8. 7Hz) 7 46-7.52(2H,m . 7. 73(1H, dd, J
=1.8 and 8.4Hz), 7.83-7.89(2H, m, 8. 21(1H M 59(1H, d, J=1. 5Hz) .

| RCCHC [err]): 3451, 3031, 3014, 2925, 2870, 266@231739 1708, 1650, 1604, 1513, 1463
fecm 25 [[err]][err]=+58.3[err] (MeOH c=1.00,23[err]C. No. 2a- 185
CDCl [err] 300% 1. 00(1H,d, J=10.2Hz), 1. 18 and 1. 25(each 3H, each

s), 1.55-2.50( m,4.3

4(1H, m, 5. 35- gaﬁ,m #0.56° @HUII,G,-JZOBZM) 7.37(1H,t,J=7.4Hz), 7. 50(1H m
), 7.57-7.59(2 79(1H, dd, J=1.8 and 8. 1Hz), 7.99(1H, d, J=7. 8Hz), 8. 39(1
H, d, J=1. 8Hz) . mp. 65 66.5°C

| R(CHO [err]):3451, 3030, 3020, 2870, 2665, 1708, 1652, 1632, 1603, 1586, 1514, 1469,
5 1448 /cm [[err]][err]=+59.4[err] (MeCH c=1.01, 24[err] Q).

No. 2a- 186 CDCl [err] 300MHz 10 1.00(1H,d,J=10.5Hz),1.17 and

1. 25(each BH, ddad 1.54-2. 50( 14H, r‘r) 4.3

3(1H ), 5. 35- (%ﬁé‘ﬁ%p%‘? 37(1H, d, J=8. 7THz), 7. 37(1H, t, J=7. 4Hz) , 7. 51( 1H, t
J=7.8Hz), 7.56 IMBZ1 1, dd, J=1. 2 and 8. 4Hz), 7. 97(3H, m).
| RCCHC [err] ) 03?1?5 : n%)f)z 1R, JLPHES 320137101 Pilm),1 488,
1471 /cm ﬁﬁ?ﬁ%?ﬁg%?%é@ Meg}{% . 00, 24[2” ( )
' 5.18- 5.31(3H,m),7.38-7.52(3H,m),7.58-7.66(2H m),7.69-17. 76(2H m),7.92-
7.98(2H,m)
IR(CHC],):3374,3260,3020,2948,2868,1708,1594,1479,1396,1319,1156,1095,

220

1052,891/cm.
[ap=+13.1£0.5 °(CHCl;,c=1.16,24°C).

No.3a-6

15 = CD;OD 300MHz |
1.04-1.95(14H,m),2.07(2H,t,J=7.8Hz),2.14-2.22(1H,m),2.94-3.00(1H,m),
5.04-5.25(2H,m),7.36-7.52(3H, m),7.66-7.71(2H,m),7.78-7.85(2H,m),7.91-
7.97(2H,m).
IR(KBr):3421,3278,2951,2872,1562,1481,1409,1817,1156,1097,1057,895/cm

[a]p=-15.8310.5 °(CHCl;,c=1.06,23°C).
mp.105-112°C

| No.3a-11
25 CDCl,; 300MHz
0.90-2.04(14H,m),2.08-2.19(1H,m),2.35(2H, t,J=7.2Hz),2.95-3.04(1H,m),
5.17-5.32(3H,m), 7.56-7.63(2H,m), 7.83-7.95(2H,m).
IR(CHCI,):3260,3020,2948,2868,1707,1569, 1456,1383,1325,1268,1160,1088,
1053,1006,892/cm.



No. 2a- 187 CDdl [err] 300MHz 1.00(1H,d, J=9.8Hz),1.18 and

1. 25(each 3H,each s),1.54-2.53(14H, m,4.07( 20

3H,s),4.37(1H, m, 5. 30- 5. 54(2H, M, 7.34(1H, m,7.47(1H,s), 7. 47-7. 60(2H m, 7.
93(1H,d, J=7.8Hz), 8. 43(1H,s), 8. 49(1H,d, J=9. OHz) .

| R( CHCI [err]) 3397, 3074, 3027, 3020, 3009, 292&25&738 1708, 1647, 1633, 1534, 1465,
1453 /cm ' [[err]][err] =+43. 7[err] (MeOH, c=1. 01, 25[err]C) 25

No. 2a- 188 8 1.00, 22@ 97(1H, d, J=10. 2Hz) , 1. 11 and
1.23(each 3H, dglat iébi‘ 53- 5 ﬂOt(§4§H ) " 3(1H, M), 5. 37-5. 50( 2H, m) 6.
10( 1H, d, J=9. OHz), 6. 20(1H, M, 6.5 1(1H m) 6. 97(1

221 © H m,10.81 (1H brs).

| R( CHCl [err]) I\MB@ 236, 3112, 3029, 3015, 2925, 2871, 2645, 1701, 1616, 1558, 1516
/cm [[err Eerr& =+50. 6[err](I\/EO—Ic 1.01,24[err]C. 5 No. 2a- 189
CcDd [err] 300 00MHx4( 1H, d, J=9. 9Hz) , 1. 11 and 1. 23(each 3H, each

s), 1. 50- 2. 46( 14

3H s), 4. 18@1HQ§03§ @%2{)2119%2-846:515.‘%)%23(%‘{ér557-§H6§(21?—§(ﬁ)H’%)'?1§P1H io
TR(GHO Loy 1) 5986 1954 855 000 b5 I S4WH,d T8 2 1 CHL o d=T SHal T 481

1471 Iem 7 60(2H,m),8.25-8.33(2H,m),8.53(1H, d,J=8.7Hz).
IR(CHCI,):3272,3020,2946,2866,2782,1708,1573,1455,1407,1311,1229,1160,
1142,1070,942,891/cm.

10 [o]y=-19.7+0.6 ° (CHCl,,c=1.08,23.5°C).

No.3a-31
CDCl; 300MHz
0.80-1.85(14H,m),2.02-2.08(1H,m),2.20(2H,t,J=7.2Hz),2.85-2.95(1H,m),

15 3.68(3H,s),4.80-4.92(2H,m),4.96(1H,d,J=6.9Hz),7.50-7.70(3H,m),7.92-
7.98(1H,m),8.07(1H,d,J=8.4Hz),8.29(1H;dd,J=1.5&7.5HZ),8.65(1H,d,J=8.7H
- IR(CHCI,):3374,3016,2946,2868,1727,1506,1435,1318,1160,1133,1105,1051,
984,890/cm.

\_ 20 [a]p=-89.831+0.8 °(CHCl;,c=1.07,22°C).

No.3a-32
CDCl; 300MHz
0.80-1.90(14H,m); 1.95-2.05(1H,m),2.27(2H,t,J=7.2Hz),2.90-2.96(1H,m),

25  4.85-5.00(2H,m),5.23(1H,d,J=6.6Hz),7.50-7.72(3H,m),7.95(1H,d,J=8.1Hz),
8.07(1H,d,J=8.4Hz),8.29(1H,dd,J=1.2&7.5Hz),8.66(1H,d,J=9.0Hz).
IR(CHCl,):3270,3020,2948,2868,1708,1455,1412,1317,1159,1182,1104,1079,
1051,983,891/cm.

[a]p=-29.2+0.6 °(CHCl;,c=1.08,22°C).



[[err]][err]=+49.8[err] (MeOH c=1.01, 23[err]C). m p. 101. 5-103.5C 15

No. 2a- 190 CDCl [err] 300MHz ~0.94(1Hd, J=10. 2Hz), 1. 11 and

1. 21(each 3H, each s), 1.54-2.47(14H, r’r) 4.2

3(1H, mM,5.33-5.52(2H,m, 6. 06(1H, d, J= O—Iz) 6 34(1H,m, 6. 75(1H, rr) 6.36(1 20
Hm,9 71(1H, brs).

| RCCHC [err]): 3470, 3215, 3030, 3020, 3010, 2925 2871, 2664, 1709, 1613 1564, 1510/

cm [[err]][err]=+43.3 (MCH, c=1. 01, 24C). 25 No. 2a-191

CDCl [err] 300MHz 0.96(1H,d, J=10. 2Hz), 1. 11 and 1. 22(each 3H, each

s),1.55-2. 44( N¢3a3333. 6

6(3H,s), 4.20(1H m, 5.35-5.51(2H,m, 5. 93(1H, d, J=8. 4Hz) , 6. 27(1H dd, J=1.8
and 2. 7Hz) , 6. ERODB0OMHZH) , 7. 19( 1H, t, J=1. 8Hz) .

222

| RCCHO [ err]) 029418434 Hmd - 96:8:08@FE mg2.7 7 %84 (4Haw). 4:p104 B442HBHT 5% 56,

No-a 160 5 T1%@BHpord PRy 8H. &, Yol b6k 3. TR lE £ ¥ 58 1.
é 425(2252 4ﬁH nﬁﬁgkﬁ% 5,?_1‘3 323'; %5&5@?@4 1412,1315,1159,1134,1107,1083, 1088,
J=8. 4Hz) , 6. 27(gHeydlgl, I=1. 8 and 2. 7Hz), 6. 62(1H, t, J=2. 7Hz) , 7. 26(1Ht J=1.8

[a]p=-79.91+1.2 °(CH0H,c=1.00,23°C).

10 No.3a-34
CDCI, 300MHz
0.97-1.91(14H,m),2.13-2.20(1 H,m),2.42(2H, t, J=7.2Hz),3.00-3.07(1H,m),
5.06-5.24(2H,m),5.33(1H, d,J=6.9Hz),7.57-7.68(2H,m),7.82-8.00(4H,m),
8.45(1H,d,J=1.2Hz)

15  IR(CHCI,):3260,3020,2948,1708,1408,1319,1154,1129,1073,953,893/cm.
[a]p=+20.7+0.6 ° (CHCl,,c=1.07,22°C). |

No.3a-35
~ CD,OD 300MHz |

20 1.08-2.20(n,17H),2.97(n, 1H),5.02(m,2H),7.64(m,2H),8.00(m, 4H),8.43
(S,1H). |
IR(KBr):3360,3285,1562,1407,1316,1153,1130,1075/cm.
[alp=0
[o)s6s=+20.9 +0.6 ° (CH;0OH, c=1.04,23°C).

25

No.3d-1
CDCl, 300MHz
0.93-2.55(m, 17H),3.02(m, 1H),5.24(m,2H),6.48(m, 1 H), 7.35-7.60(m, 3H), 7.85-
8.00(m,2H)



10 He). | RCCHC [err]): 3630, 3452, 3032, 30

18, 3006, 2925, 2871, 2661, 1735, 1710, 1633, 1610, 1555, 1497 /cm
[[err]][err]=+40.1[err] (MeOH c=1.00,23[err]C). 15 No. 2a-193 __
CDCl [err] 300MHz 0.95(1H,d, J=10. 2Hz) , 1. 10 and 1. 22(each 3H, each
s),1.53-2.49(14H,m, 2.5 | 231

8(3H,s), 4. 21(1H n), 5. 35-5. 54(2H, ), 6. 15(1H, d, J=8. 1Hz) , 6. 52( 1H, ddJ=1. 8

and 3.6Hz), 7. ﬁggriﬁt;ﬁog):m-sﬁitMs 11860094t 758:118)689,59 2857/cm.
| RGCHO [err]): 3516, 3450, 3410, 3152, 3027, 3015, 2925, 2871, 2670, 1732, 1648, 1574,

1509 /cm alpEReord DT (EH40 M) cEH9,26-5°C)L, 25[err] C) . No. 2a-
194 25 cDdlerr] 300M 0.99(1H, d, J=10. 2Hz), 1. 11 and 1. 24(each
3H, each s), 1. BReefi8al4Bnajly4i3 (Cz0H,NO,S 1/2Ca 1.0 H,0) -
4(1H, M, 5.33-5.57(2H, m) . 6. 21(1H, d, J=8. 6Hz) , 7. 35- 7..50( 2H. 0) , 7. 83( 1H, 5) , 7.
86(1H ), . 8. 31(Galed): C, 57.94; I(I'h(@ﬁéf Nerd-$9: §§4é;8§®é‘172,(g041-§,52925, 2870, 2665,
1708, 1651, 1515, 1493/ _
223 (3 er r [Toundy ézggzsﬂ?éi’rﬁ-@%&,?tﬁ%. 62, 946; HsQr4.50 No. 2a- 195
CDCl[err] 300MHz 5 1.01(1H,d,J=10.0Hz),1.06 and 1.26(each 3H, each
s), 1.50-2.64(14H m, 2.6 - |
8(3H, s) , 4. 40( §#d, 43¢5 36- 5. 61(2H, M), 6. 02( 1H, d, J=9. 4Hz), 7. 30- 7. 42(2H, m) , 7.
73-7.86(2H, M) . |

| [a]p=-20.7%0.6 ° (CHCl,,c=1.00,24°C).

N 10 NO.3d'7
[a]p=-8.2+0.4 °(CHCl;:c=1.03,22°C).
mp.65-67°C

No.3d-8
15  [a]p=-14.510.5 °(CHCl;,c=1.07,24°C).

No.3d-9
[a]p=+12.2+0.5 °(CH;OH,c=1.00,23°C).
mp.119-125°C

No.3d-10
[a]p=+89.7£0.8 °(CHCl;,c=1.07,22°C).

No.3d-11
25 [a]p=+29.21+0.7 °(CHCl;,c=1.06,22°C).

No.3d-12
[a]p=+76.4%1.1 °(CH;OH,c=1.03,24°C).



| RCCHC [err]): 3510, 3434, 3062, 3029, 3014, 2924, 2871, 2669, 1708, 1650, 1563, 1539,
1500 /cm 10 [[err]][err]=+72.4 (MeOH, c=1.00, 23[err]C).

m p.111.0-112.0[err] C No. 2a- 196 CDCl [err] 300MHz 15 0.42
and 1. 04(each 3H, each s),0.80(1H,d;J=10.0CHz), 1.11-2. 48( 14H rr) 2.2
4(3H, s), 4. 02(1H, n), 5. 23-5. 44( 2H, i) . 5. 53( 1HZ82]=8. 8Hz) , 7.31(2H m, 7.

42-7.48(3H, m, 7.93(1H, s).
| R(CHCI [err]) : R$ldy-3414, 3025, 3006, 2924, 2871, 2662, 1737, 1709, 1636, 1540, 1519
/cm 20 [[err]][err]=+43.7[err] (MeOH, c=1. 01, 23[err]C) No. 2a- 197

CDCl [err] 300Mdqp=-20. 6-HI) QB(GHm,,&-la)mw);L 09 and 1.23(each 3H, each
s),1.54-2.46(18H m, 2.

7(4H, brs), 4. 21(1H m, 5 32- 5 54(2H, m, 6.02(1H,d, J=8. 6Hz), 7. 43(1H, s) .

| RCCHO [err]): 3445, 3101, 3024, 3014, 2928, 2865, 2661, 1739, 1708 1646, 1550, 1507
/ cm [[eNejdd-abr]=+51.9 (MeOH, c= 1.01, 23[err]C)

and 122 edth st 00y SR GikbafbhEer. O 20U O Um0 R B

4(1H ), 4. 42(2H,s), 5. 35-5. 49(2H, m), 6. 25(1H, d, J=8. |Hz), 7.33(1H, m, 7. 43(1
5 H, dd, J=1. 5and 7.5Hz), 7. 49( 1H, d, J=8. 1Hz), 7. 60- 7. 63( 1H, m) , 7. 68( 1H, dd, J=1.

No.3d-16
[a]lp=-8.7%0.5 °(CHCl;,c=1.06,22°C).

10 No.3d-17
CDCl; 300MHz
0.80-2.15(m,24H),2.32(t,J=7Hz,2H),2.68(t,J=7Hz,2H),3.02(m, 1H),2.15
(m,24H),2.32(t,J=7Hz,2H),2.68(t,J=7Hz,2H),3.02(m,1H),5.22(m,2H),5.38(d,
J=7Hz,1H),7 .30(A2B2q-Apart,J=8Hz,2H), 7.81(A2B2gBpart,J=8Hz,2H),

15 9.86 (brs,1H).
[alp=0
[a]ses=-9.710.5° (CHCl;,c=1.08,22°C).

No.3d-24
U 20 [a)p=+19.240.6 °(CHCl;,c=1.05,23°C).

No.3d-26

CD,0D 300MHz |

0.90-2.20(20H,m),2.88(1H,m),3.07(2H, q,J=7.0Hz),5.00-5.40(2H,m), 7.20-
25  17.60(4H,m),7.95(1H,m).

IR(KBr):3415,3254,1698,1564,1314,1154/cm.

No.3d-28
CD;OD 300MHz



8 and 7.8Hz), 8.02(1H, d, J=1.8Hz), 8. 19( 1H, dd, J=1.5 and 8. 1Hz).
| RCCHC [err]): 3448, 3030, 3012, 2925, 2870, 1739, 1708, 1671, 1588, 1559, 1514, 1472

/ecm [[err]][err]=+56.9[err] (MeOHc=1.01, 24[err]C). 10 No. 2a-
199 CDCl [err] 300MHz 0.96(1H,d, J=10. 2Hz), 1. 11 and 1. 22(each
3H, each s),1.51-2.46(14H nm, 3.4 233 . , :

O(1H, m, 3. 76(1H, ), 4. 24(1H, ), 5. 33-5.51 (3H, ), 6. 25(1H m), 7. 16(1H, m), 7. 2
15 4-7.33(2Hgg0.5. AR, ) T3 @HE Y, J=P8HE), 98 S(iH!In)75.06(5.B0dH 1ml780and 4.

5Hz) .

| RCCHA [err]) 7308314 7.806273338n9013, 2924, 2871, 2663, 1708, 1651, 1600, 1557,
1514, 1471 /cm % ﬁ?[ err]] [99??2?(;4, 8[err] (MeCH,c=1.00,23[err]C). 20

No. 2a- 200 IR(KD%):B486)328000662,13238,1304050¥end, J=10. 2Hz) , 1. 12 and

1. 23(each 3H, each s), 1.51-2.46(14H m, 4.2 :

5(1H, m,5.34-5.51(2H, m, 6. 25(1H,d, J=8. 4Hz), 7. 02 and 7.10(each, 1H each 25
d, J=12.3Hz), 7.23-7.33(4H, n), 7.50(1H, m), 7. 64(1H,dd, J=1.8 and 7.8Hz),7.8
2(1H, d, J=168HN0.3d-30 »

| R(CHO [err]):.3450, 3060, 3025, 301 1,2662, 1708, 1653, 1596, 1542, 1513,
1473 /cm ﬁe{"’[ = Pgﬁfﬂ%g@%‘é’i’é?ﬁogﬁé&l, c=1. 00, 24C) .
225 No.25-20150.21:115.27: Br16.70;N2.93;56.70;Na4.81
| Found: C50.22;H5.40;Br15.57;N2.88;56.41;Nab.10
IR(KBr):3425,3280,3085,1697,1570,1410,1321,1165,1155/cm.

No.3e-1

CD;OD 300MHz |
0.71(1H,d,J=10.2Hz),1.04(3H, ), 1.12(3H,5), 1.35-2.28(14H,m),
2.42(3H,s),3.17-3.25(1H,m),5.18-

15 5.39(2H,m),7.37(2H,d,J=8.4Hz),7.75(2H,d,J=8.4Hz).
IR(CHC,):3400,3289,2986,2924,2870,1559, 1424,1322,1305,1160,1095, 1075,
1030/cm.

[a]p=+25.940.7 ° (CH,0H,c=1.00,23°C).



CDCl [err] 300MHz 0.95(1H,d, J=9.9Hz), 1. 15 and 1.22(each 3Heach
s),1.55-2.60(14H, m,4.26( 5 1H n),5.35-5.63(2H, M, 7.14(1Hd, J=9.9Hz), 7. 34
and 7.40(each, 1H, each d,

J=12.9Hz), 7. 62-7. 73( 4H, rr) 8.25-8.30(2H, M, 8. 72(1H, d, J=1. 5Hz) .

| RCCHC [err]): 3443, 3389, 3297, 3061, 3030, 30153@925 2870, 1726, 1708 1652, 160
3,1521, 1483, 1472, 1309 /cm [[err]][err]=+61.1[err]

(MeOH, c=1. 01, 23[err](3 Cohipounds piepiareddin Exampldd [above 86Dé&tzested for
0.96(1H,d, J=10. 2Hz), 1. 09 and 1.22(each 3H,each s),1.52-2.43(14Hm, 2.6
3(3H, s), 4. 25( BHemin5v6e Samtd (iAHVAEr6. a_@%mtd' aesondtqg 7ol Ghenmetheg ghowis
each, 2H, each d, J=9. OHz), 7. 21(1H, M, 7.30-7.32(2H, m, 7. 46( 1H, d, J=7. 5Hz)
IR(CHCI[err])J@BEXpsISGeGmHKZ339921391h99®@6 2870, 1739, 1708, 1650, 1595, 1556,
1516, 1482, 1471 /cm ' [[err]][err]=+60.2[err] (MeOH c=1.01, 25[err]C).
20 No. 2a- 203 CDCl [err] 300MHz 0.96(1H, d, J=10. 5Hz), 1. 09 and

1. 23(each 3H each §),1.5 14
3(1H, ), 59 35- l#-@?%éﬁ—#?—g %@1&! @?nge%éfcﬁpg%{m dd, J=0.9 and 1.8Hz),

7.43(1H.t, J=1. 7.92 0.9 and 1.8Hz)
|R(CHO [err]) 'iﬁff)fléhﬁ‘(‘é%g?dgl 3008, 2925, 2870 2667 1708, 1656, 1588, 1570,

1514 Tem () [ 95 dgRR b 4F ikl babbBLE ORrand5Fesst On

Blood sample was obtained using a plastic syringe
containing 3.8 % sodium citrate from a venous of healthy
volunteers (adult male and female), put into a plastic test
tube and mixed gently by inversion. The sample was then
centrifuged at 1800 rpm, 10 min at room temperature, and
supernatant containing PRP (platelet rich plasma) was
collected. The PRP was re-centrifuged at 2300 rpm, 22 min at
15 room femperature to obtain platelets. The platelets were

homogenized using a homogenizer (Ultra-Turrax) followed by

centrifugation 3 times at 20,000 rpm, 10 min at 4°C to obtain

platelet membrane fraction. After protein determination, the
membrane fraction was adjusted to 2 mg/ml and preserved in a
20 refrigerator at -80°C until use.
(2) Binding to PGD, Receptor
To a binding-reaction solution (50 mM Tris/HC1, pH.
7.4, 5 mM MgCl,) (0.2 ml) were added human platelet membrane
fraction (0.1 mg) and 5 nM [’H]PGD, (115Ci/mmocl), and reacted at
25 - 4°C for 90 min. After the reaction completed, the reaction
mixture was filtered through the glass fiber filter paper,

washed several times with cooled saline, and measured



226 [[err]][err]= +25.6[err] (MeOHc=1.01, 23[err]C). No. 2b- 2
[[err]][err]= +38.9 (MeCOH, c=1.01, 24[err]C. 5 No2c- 1

[[err]][err]= +60.5 (MeCH, c=1.01, 22[err] C). No. 2¢c-2 10
[[err]][err]= +55,8 (MeOH, c=0.92, 22[err]C). No. 2¢c- 3

[[err]][err]= +54,7 (MeOH, c=1.01,22[err]C) 235 15 No.2d-1 .

[[err]][err]= -6.2 (MeOH, c=1.00, 21[err] O). No. 2d- 2
[[err]][err]:i%ﬁ1§a$@@§1£*&3 Fot¥indd[ SATtKe - £114er paper. Pkmﬁhié%eclflc
[[err]][err]=+31.6[err] OH, c=1.01, 22[err] C). No.2e- 1 25
[[err]][err]::bfgdin N@&E*déibdmitéa[ByriﬁBtractlng theNooResgecific binding
[[err]][err]= -1. MeOH, c=1. 02, 23[err] C).

(the binding in the presence of 10 puM PGD,) from the total
binding. The binding-inhibitory'activity of each compound was

5 expressed as concentration required for 50 % inhibition (IC;),
which was determined by depicting a substitution curve by
p;otting the binding ratio (%) in the presence of each compound,
where the binding ratio in the absence of a test compound is

100 $. The results are shown in Table below.

o/ 10 Compound number Activit com ound number activit
3a-4 0.6 | 2a-4  0.54
la-115 8.6 ' 2a-17 0.12
la-28 _ 0.045 2a-21 5.2
la-47 : 0.0086 2a-28 0.046
15 la-100 0.56 . 2a-95 1.6
1a-176 0.047 2a—109 0.003
la-2 0.13 l1a-162 0.027

20 Experiment 2 Evaluation of Antagonistic Activity Against PGD,

Receptor Using Human Platelet
Peripheral blood was obtained from a healthy

volunteer using a syrihge in which 1/9 volume of citric
-acid/dextrose solution has been previously added. The syringe

25 was sﬁbjected to centrifugation at 180 g for 10 min to obtain
the supernatant (PRP: platelet rich plasma). The resultant RRP
was washed 3 times with a washing buffer and the number of
platelet was counted with a micro cell counter. A suspension

adjusted to contain platelet at a final concentration of 5 x



—r—r—
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20

227 No. 2e- 3 [[err]][err]=-6.7 (MeOHc=1. 01, 23[err]C3
L2f-1 5 [[err]][err]= +6.8 (MeOHc=1.01, 23[err] O). No. 2f - 2
err]][err]= -2.6[err] (MeOH, c=1.00,22[err]C). 10 No. 2f-3
err]][err]=-3.5 (MeOH, c=1.01, 22[err] O). No. 2g- 1
err]][err]= +54,6[err] (MeOH c=1.01,24[e23§C). 15 No. 3a- 2
CDCl [err] 300MHz 0.98-2.15(14H, m, 2. 31
(2H, t, J=7. 2Hz )102/n35 was4Ra b d)at3.37CC 3. &Y iem) subjected to the pre-
5.00(1H, d, J=6. 9Hz), 5. 30- 5. 48(2Hm), 6. 75(1H, d, J=10. 2Hz), 7. 38- 7. 52(6H, M) .
| RCCDCl [ err]) +3266meRR 813354 -283%u a0y 1448c i, (0358M) 16dr B B2/
m [[err]][err]=+20.30.6 (CHO [err],c=1.05,24[err]C). : No. 3a- 3
25 CDd [err] 130@Mzsuspension was added a test compound diluted at various
0.95-2.00(14H, m, 2.20-2.29(3H, M, 3.00-3. 08(1H, M, 3. 66(3H,s), 5. 00(1H, d,

J=6. 6Hz) 5. 13con2ep et tiqr.

7.75(2H M,

| R( CHCl [ € r] ) tha7ad3DEiHn D46 028682 10 M PEO4, dmBB6 15305ndBe 2 a7, tﬁ@ﬁpé&o

~ 10
15
20
O
25
30

7.92-7.98(2H M.

by the addition of HCl. The platelet was destroyed with an

ultrasonic homogenizer. After centrifugation, the cAMP in the

supernatant was determined by radioassay. PGD, receptor

antagonism of a drug was evaluated as follows. The inhibition

rate regarding cAMP increased by the addition of PGD, was
determined at individual concentration, and then the
concentration of the drug required for 50 % inhibition (ICg,)

was calculated. The results are shown in Table below.

Compound number Inhibition of Increase of
; Human Platelet CAMP (IC;o)(uM)
3a-16 ’ 0.37
la-12. 12.11
la-28 0.30
la-47 _ 2.09
2a-2 0.77
2a-4 - 0.94
2a-35 1.52
2a-75 _ 0.71

Experiment 3 Experiment Using Nasal Occlusion Model
The method used for measuring the nasal cavity
resistance and evaluating the anti-nasal occlusicn using a

guinea pig are described below.

a‘eﬁ—lﬁﬁ(m Hater;othie ogaidion, vagoinduced by



228 /cm [[err]][err]=+2.30.4[err](CHCl [err],c=1.03,22[err]C).
np. 65-66.5[err]C 5 No. 3a-4 CDCl [err] 300MHz

0.93-2.05(14H,m, 2.15-2.22(1H m, 2. 31(2H,t,J=7. 2Hz), 3. 01- 3. 10( 1H, m),
5.18-5.31(3H, mM, 7.38-7.52(3H, m, 7.58-7.66(2H m,7.69-7.76(2H m, 7. 92-

7.98(2H,m 10 237 .
| R(CCHCl [err]): 3374, 3260, 3020, 2948, 2868, 1708, 1594, 1479, 1396, 1319, 1156, 1095,
1052,89 | /cm [ [ e N[ eva]bundih J@VA)eso)l4€HE) [warsr kreatedoyitjerr] C).

No.3a-6 15 CD[err]OD 300MHz
1. 04- 1. 95( 14Hulexrasbidi @ Hahul-izesHd  Shuaim a0 @eroapl 2. FHardley( Bple)guinea

5.04-5.25(2H,m,7.36-7.52(3H mM,7.66-7. 71(2H, M, 7. 78-7. 85(2H 7.9]1-
7.97(2H, m. pig was sensitized by inhaling twice the aeroso for 10 min at

[Lorr]][ or ] -ome-veek| bReqruaci | SFPRtday i o5 bp) eaneieization; ehe™ 0

np.l?S-llZ[err]Q ; No. 3a- 11 Zg CDC“{erg% %00N+2t. tion.

0. 90- 2. 043 14HJHine0BLS Va%h eARSPIEIsB I HCIAER SR IR0 GRE 1 FLRT TR

| ?'R% G ?cza§ ?F ) Bisky Wpbrdus Tosg 1G5hded i bne nosthenta wish o, 1ogq.

1053’1006’892[§aﬂtobarbital_(30 mg/kg, i.p.) and cannulas were inserted into
the trachea at the pulmonary and nasal cavity sides. The canal
inserted at the pulmonary side was connected with an artificial

" 10 | respirator that provides 4 ml air 60 times/min. After
arresting the spontaneous respiration of a guinea pig with
Garamin (2 mg/kg, i.v.), air was supplied to the snout side
with an artificial respirator at the frequency of 70 times/min,
and the flow rate of 4 ml air/time, and the atmospheric
15 pressure required for the aeration was measured by the use of a
transducer fitted at the branch. The measurement was used as a
'paramefer of the nasal cavity resistance. The exposure of an
antigen was carried out by generating aerosol of 3 % OVA
solution for 3 min between the respirator and nasal cavity
N7 20 cannula. The test drug was injected intravenously 10 min

before thé antigen exposure. ‘The nasal resistance between 0 to
30 min was measured continuously and the effect was expressed
as inhibition rate to that obtained for vehicle using the AUC
for 30 min (on the vertical axis, nasal éavity resistance (cm

25 H,0), and on the horizontal axis, time (0 - 30 min)) as an

indication. The result is shown below.



229 [[err]][err]=+8.3 0.5(CHCl [err],c=1.00, 22[err] O). No. 3a- 16
CDCl [err] 300M#z 5 0.80-1. 90(14H,rr), .

1.98-2.04(1H m,2.27(2H,t,J=7. 2Hz), 2. 88(6H, s), 2. 90-
2.98(1H, N, 4. 88-5. 00(2H, M), 5. 13(1H, d, J=7.2Hz), 7. 18(1H, d, J=7. 5Hz) , 7. 48-
7.60(2H, m, 8.25-8.33(2H, m, 8.53(1H,d, J=8. 7288 .

| RCCHC [err]): 3272, 3020, 2946, 2866, 2782, 1708, 1573, 1455, 1407, 1311, 1229, 1160,
1142, 1070, 942, 88apétnd hfmber * Inhibition Rate (%) Remarks
[[err]][err]--l19 70.6[err] (CHO [errlJEEﬂEDﬂAZS Blerr]1 Q) No. 3a- 31
CDC [err] 300M—|za-28

0. 80- 1. 85( 14H, M o2 gz 2.08(1H, m, 2. 20(%Ijt J=7.2Hz),2.85-2.95(1H, M, 15
3.68(3H,s), 4. 80- 2" % 2H, M, 4. 96(1H, d, J=6. 9Hz), 7. 50-7. 70(3H, n), 7. 92-
7.98(1H, ®), 8. 07411-11@1°J =8. 4Hz) , 8. 29(1H d"c? J=1.5&7.5Hz), 8. 65(1H, d, J=8. 7H
z). 66

IR(CHCI [err]): 337 16,2946,2868,1727, 506, 1435, 1318, 1160, 1133, 1105, 1051,
984, 890/ cm ff% ri][err]=-39.30.8[€err] (CHC [err],c=1.07,22[err] C).
No. 3a- 32 CDSLﬂeor] 300MHz 0.580- 1. 90( 14H, m) ,3mg/kg (i.v.)
1.95-2.05(1H m ,1 %7(2Ht J=7.2Hz), 2. 9(%23 96( 1H, n) 25

4.85-5.00(2H, m ?,‘ 3(1H, d, J=6. 6Hz) 7.50-7.72(3H,m, 7.95(1H, d,J=8.1Hz),
8.07(1H,1 J=8. 4EI2)-18229(1H dd, J=1. 2&7.8%7) , 8. 66 (1H d, J=9. C]—Iz)

| R(CHCI [err]): 334019820, 2948, 2868, 1708¢ﬂﬁ55 1412, 1317, 1159, 1132, 1104, 1079,
1051, 983,891/cm1;_=l 267 [[err]][err]=-29.20.6 (CHCI[err] c=1. 08, 22[err]C)

62
2a-4 60
"~/ 2a-21 | 52
15 2a-28 ' 54
2a-95 o 77
2a-96 77 lomg/kg(p.o.)
2a-109 73 '
2a-110 ' 66 - 10mg/kg(p.o.)
20 22a-194 79

Formulation 1 Preparation of Tablets
Tablets each éontaining 40 mg of active ingredient
25 were prepared in a conventional manner. The ingredients for 40
— mg tablet are as follows:
Calcium (+)-(2Z)-7-[(1R,2S,35,45)-3-

benzenesulfonamidobicyclo[2.2.1]hept-2-yl]-

5-heptenoate dihydrate - 40.0 mg
30 Hydroxypropyl cellulose 3.6 mg
Magnesium stearate 0.4mg
Cornstarch - ' 18.0 mg
Lactose ' '58.0 mg

Total 120.0 mg



230 No. 3a- 33 CO err] OD 300Mz 0. 94-

1.84(14H, m,1.96-2.08(3H, m,2.77-2.84(1H, m,4.67-4.84(2H, mM,7.55- 5
7.75(3H, m,8.02(1H,d, J=7. 8Hz), 8. 12-8. 26(2H, m, 8. 74(1H, d, J=8. 7THz) .

| R(CKBr): 3432, 3298, 2951, 2872, 1564, 1412, 1315, 1159, 1134, 1107, 1082, 1058,
986/ cm [[err]][err]=-79.9 1.2[err] (E8§err] OH c=1. 00, 23C). 10
No. 3a- 34 CDCl [err] 300MHz 0.97-1.91

(14H, M, 2.13-2. 20(1H, M, 2. 42(2H,t, J=7. 2Hz), 3. 00- 3. 07(1H, m,
5.06-5.24(2H, m,5.33(1 Hd, J=6.9Hz), 7.57-7.68(2H, m, 7. 82-8. 00(4H, m ,
8.45(1H,d, J=1 F2mnlagton 2 Preparation of Granules

| R( CHCl [err]) 3260, 3020, 2948, 1708, 1408, 1319, 1154, 1129, 1073, 953, 893/ cm

[[err]][err] JIZ@J??d@e’é"f%’rr] (CHO [err],c= 1.07,220). No. 3a- 35

CD[ err] OD 300MHz '

1. 03- 2. 20(m 1ﬂ4)1°2u§7(m1¢45)-§-d;§&ﬁy%%9337#’6‘54?(':%‘%) 8.00(m 4H), 8. 43 (S,
1H) KBr 336 3285 Q

> 140 1130, 1075/
[[err] [eﬁr]o en enff'é TR 1$§61‘§F%)17g‘]1[ f?r]d—l =

1.04,2 C ore 300MHz

0.93-2. EEEH 1) 3 F§§8§?ﬁel%§‘,"§;5ﬁ?m 2H), 6. 48Erenrr]1H) 7.35-7.60(m 39 , 7. 85-

8.00(m 2H)  gydroxypropyl cellulose _ 30.0 mg
Carmellose Calcium . 3l0.0 mg

Talc _ 10.0 mg

.v- . 10 Poloxamer 188 20.0 mg
Crystalline cellulose 70.0 mg

Cornstarch : 300.0 mg

Lactose 440.0 mg

Total 1000.0 mg



231 I R( Nu“oT)—ﬁ—z—EM 1094, 758, 719, 689, 591, 557/ cm
[[err]][err]=+19. e ] OH, c=1. 010, 26. 5[err] O . El enent al
anal ysi s. (C[err] CalOH[err]O) Cal cd.: C

5 06 err

0.6 Cl[e

57.94: H, 6.82; N = r :
] ) 4H[38”102404 3 oo | THE BAEEFHAS BEER |

6.68; N,. 368 Ca ;
[[err]][err]=-20.7 rr],c= 1.00,24[err]C). 10_NJEFRAGED

(
[[err]][err]=cRaimMs. 4 (CH [err] c=1.03,22[err] 0. np. 65-67[err] C
No.3d-8 15 [[err]][err]=-14.5 0.5 (CHC1[err] c=1.07,24[err] 0.
No. 2299125 [C[erz(r)]][ err] +1§d218 (CH[err]O—lc 1. 00, 23[err]C)

e . 3d- =
0. 8 er ] (CI[-ICIr{]err] lo= 1Ao?G§2[°é’rtP]9 ist comprizyglyy éerrdpﬁg‘% of the

0.8
HE;H } %g”} ;%geg_al 1£9r lbllar ?ilsjckf% % %Jt ng q‘fy&rate theré\gk 3&% 12

5 an active ingredient:
A —R
@
(CHy)m —I\II —Z—Xy1—X2 —X3
N/ B
wherein

O
L e ex

i A is alkylene which optionally is intervened by hetero atom or

10

e

phenylene, contains oxo group, and/or has an unsaturated bond;
15 B is hydrogen, alkyl, aralkyl or acyl;

R i.s COOR,, CH,0R, or CON(R;)R,;

R; is hydrogen or alkyl;

R, is hydrogen of alkyl;

R, and R, each are independently hydrogen, alkyl, hydroxy or
20  alkylsulfonyl; | |

X, is a single bond, phenylene, naphtylene, thiophenediyl,

This Sheet Has Been RTIlaced
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232 No—3d=1# - leu]][err]z-ZO 60. 6

[err](CHO [err = No. 3d- 15 5

[[err]][err]=- “IHML“ c—103 24.5[err] Q). No.-3d~—1
[[err]][err]=- A err] c=1.06,22[err] C). | THIS SHE¥ET3dAI BEEN
CDCl [err] 300MHz - 0 80- 2. 15(n124kb ZZGD(t J=7Hz, PH) , 2 R88(MCEF7Hz, 4H) ,
3.02(m 1H),2.15 (m 24H), 2. 32(t, J=7Hz, 2H) , 2. 68(
| H), 5. 22(m 2HjinBoB&diyl, or oxazozemyllﬂ) 7. 30( A2B2q- Apart J=8Hz, 2H), 7.81
(A2B2gBpart,J=8Hz, 2H), 15 9.86 (brs,1 err%k err]0
[[err]][err]=%9.i%0 &[sdngleChond er™=Nez 1N59H—22[-& y. —CH=N-N=, qCHs§-92, 20

rr err]=+19. 20. 6
[CE[erH [CD 3]0o|vnz=NNHCS 1?—r r]-C—NNHLISII:III-il C-cln-oc%—zc)’[-&r{HHQ-. -c(Cl)= 'é'?cf’d 26

0. 90- 2. 20( 20H, m) , 2. 88( 1H, M , 3. 07 J=7 7.20- 26
7.60(4H, M, 7. a*a hY’n‘r;le’F?« f{éﬂ?ﬁéﬁﬂﬁg%ﬂ E %‘T%:r& 1154/ cm
No. 3d- 28 ¢ N(gg[)%{,](g? 300M & (Rys) - -SON(Reg)~, -O-, =S-, -SO-, -§0,-, -CO-,

oxadiazolediyl, thiadiazolediyl or tetrazolediyl;

X, is alkyl, alkenyl, alkynyl, aryl, aralkyl, heterocycllc group,
cycloalkyl, cycloalkenyl, thlazollnylldenemethyl,
thiazolidinylidenemethyl, -CH=NR; or -N=C(R;)Rg;
10 Rs, Rsi; Rezr Rsss Rser Rss and Ry each are hydrogen or alkyl;
R¢ is hydrogen, alkyl, hydroxy, alkoxy, carbamoyloxy,
thiocarbamoyloxy, ureido or thioureido;
R, and R; each are independently alkyl, alkoxy, or aryl;
n is 1 or 2;
15 % is -S0,- or -CO-; and
m is 0 or 1;
wherein a cyclic.substituent may has one to three substituents
selected from-the group consisting of nitro, alkoxy, sulfamoyl,
substituted- or unsubstitutéd-amino, acyl, acyloxy, hydroxy,
K_/ 20 halogen, alkyl, alkynyl, carboxy, alkoxycarbonyl,
| aralkoxycarbonyl, aryloxycarbonyl, mesyloxy, cyano, alkenyloxy;
hydroxyalkyl, trifluoromethyl, alkylthio, -N=PPh,;, oxo, thioxo,

hydroxyimino, alkoxyimino, phenyl and alkylenedioxy.

2. The PGD, antagonist of claim 1 wherein the active
25 = ingredient is a compound of the formula (I) wherein
Ve
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233 0.90- 2. 20(20H. m , 2. 73(2H, q J=7.0Hz),2.93(1H M, 5
.00-5.30(2H, m, 7. 40- 7.50(2H, M), 7. 60-7. 77(2H, M) .

I R(KBr) : 3435, 3280[,MWMHM&mw151/cm 5 No. 3d- 30 El ement al

analysis (Clerr]H Calcd.: C50.21:H5.27.Brl6 70

N2. 93; S6. 70; Na4, 81* * 'Fouhd:® C30.22; H5. 4@4Br | 5. 57; NJ. 18385 SHIEAT HESSBEEN
| R(KBr) : 3425, 3280, 3085, 1697, 1570, 1410, 1321, 1165, 1155/ qm  1Qepj ACED No. 3¢-1
CD[ err] GD 300Msz
0. 71(1H, d, J=10. 2Hz) , 1. 04(3H, s), 1. 12(3H, s), 1. 35-2. 28( 14H, M) ,
242(3Hs)31732 :
5.39(2H, m, 7. 37( 2H{d/ J=8. 4Hz) 7.75(2H, d, J=8. 4Hz) .

| RCCHC [ err]): 3400|389, 2986, 2924, 2870, 1559, 1424, 1322, 1305, 1160, 1095, 1075,
1030/ cm [[e e =+25.9 0. 7[err] (CH[err]O—Ic 1.00,23[err] Q).

234 onpounds prepared in Exanpl es above were tested for

h d di h hod _sho
tExSe'r et a1 “BapphoHh B @ b 6ROy, Sl B BB b B! o

is alkyl, phenyl, naphthyl, stylyl, quinolyl or thienyl; and a

5 'cycllc substituent among these substituents optionally has one
to three substituents selected from a group consisting of nitro,

alkoxy, substituted- or unsubstituted-amino, halogen, alkyl and

-, hydroxyalkyl, or its salt or hydrate thereof.
3. The PGD, antagonist of claim 1 wherein the active
10 ingredient is a compound of the formula (I) wherein
-
is
i
L when m is 1, both X, and X, are a single bond; and X, is phenyl
15 optionally substituted with halogen, or its salt or hydrate
thereof.

4. The PGD, antagonist of claim 1 wherein the active

ingredient is a compound of the formula (I) wherein

P

20 is ' ‘This Sheet Has Been Rep
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Mat erial and Met hod (1) Preparation of Human Pl-atel et Menbrane
Fraction Bt ood- sanpl e was obt ai ned using a plastic

O

syringe esodiumcitrate froma venous of healthy 10
vol unt eers (adamrm!"mnm I, E fe) put into a plastic |t and
e sanpl e was Hhen ' c QF&%
rpm 10 min at roon1tenperature and super nat ant rnnt g PRP
(platelet rich plasnma) Aﬂs ; coll ected. The PRP was re-centrifuged at
eni zed using a honogeni zer (U tra-Turrax)
gation 3 tinmes at 20,000 rpm 10 mn at 4[err]C
t he menbrane fraction was adjusted to 2 ng/m and preserved in a 20
refrigerator ahenSQl&srif xintibl phesreyl, X, is <CH,-BondiNw-t @anBGBY iRe phenyi ,
MpCl [err]) (O.atx ditp selt exidgdirageabheree®d et nenbrane fraction (0.1
mg) and 5 nM[[err]H PG err] (115C /mmol), and reacted at,6 25 4/ err] C

m xed gently by *i n¢ersiom.

2300 rpm 22 min at 6om tenperature to obtain platelets. The

pl atel ets were d

fol | owed by (o : ]

to obtain plate : ewbrane fracgion. After protein determ nation,
To a binding-reaction solution (50 nM Tris/HC , pH 7.4, 5 nM

for 90 nin. After %he rEhec®Chn amgoaiss of Helaighdt which is a dpug fo& was

filtered through the glass_fiber fllter paper, washed several tines
with cool®d seﬂﬁet?é‘lnanﬂaﬂ%]as‘?ﬁcéﬂ'

235 radi o ct | Vi t t he f| paper. The specific

bi ndi ng was cal cul at* Eeﬂb FRERNAR- %%LI fic binding

(the binding in the presence of 10 [err]MPA)err]) fromthe total

“ A—R |
. . (Ia)
N —S0, — X;—X; —X3

|
B

wherein A, B, R, x;, X, and X, are as defined above, or its salt

10 -or hydrate thereof, provided that those wherein (1) X, and X,
are a single bond, and X, is substituted- or unsubstituted-
phenyl, or naphthyl; and (2) A is 5-heptenylene, R is COOR,; (R,

_is hydrogen or methyl), X, is 1,4-phenylene, X; is a single bond,
\_/ and X, is phenyl are excluded. _

15 7. The compound of claim 6, its salt or hfdrate thereof,
wherein X, and X, are a single boﬁd, X, is isoxazolyl, .
thiadiazolyl, isothiazolyl, morpholyl, indolyl, benzofuryl,
dibenzofuryl, dibenzodioxinyl, benzothienyl, dibenzothienyl,
carbazolyl, xanthenyl, phenanthridinyl, dibenzoxepinyl,

20 dibenzothiepinyl, cinnolyl, chromenyl, benzimidazolyl or
dihydrobenzothiepinyl, and A, B and R are as defined above.

8. The compound of claim 6, its salt or hydrate thereof,

This Sheet Has Been Repl
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bi ndi ng. The—b1—|=rd1—ﬁg-|—nh4_bum4 activity of each conpound was 5

expressed as ration required for 50 % inhibition (1C50),
whi ch was detlmm ' "’ [HHMI ng a substitution curvé ];Cm |
plotting the ryl t in the presence of each 4 HAS BEEN

where the binding ratio in the absence of g est conpdund i 8EPLACED 100
% The resul'ts are shown in. Table below 10 Compound nunber ActTVvity
([err]lM CO”DQHEE'eﬂHnﬁefisastéi&iSQDé bonrd; 1 ¥) is phenyishe, X, isdaYkenyl

0.6 2a- 4 0.54 " la-115 . far

2a- 17 0. 42xynyl, -CH=NR, odaM2E€(R,)R,, and A, 8,087 R, R,, and Rjaard as
5.2 la- 47 0. 0086 2a- 28 0. 046

15 . la- 10defined above. 0. 56 2a- 95 1.6

la- 176 0. 047 2a- 109 0. 003 la-2

0.13 | a9262 The gompaund of caim 6 oddsr ispdft op hyzateatheneof,
Ant agoni stic Activity Agai nst PGD2 Recept or. Usi ng_Human Pl at el et

Peripher@ bl YB8T98R Bpt$hiG00R: £ Fori® Phefydspe or thiophenediyly Xy i§spng a

D SRS b, s, SR
centrifugation_at 0, g r - [0, ' . . os a '
(PRP: pl at el et srPl_(‘:%l%f)} hsgntfé)a.zq’%g}?]é%ea}et%a%tﬁg &ERPthlamlldlnvi%g%H%%ﬂ%é‘ gtr
times with a washhpg, géeaf ¥, 80drLhR NUIDELNQfR, are as deribled! 8h&be VRS

counted with a mcto I'T counter. suspensi on adjusted to
gggt ain platelet at103 fiAnabupOieEBE dheOBobhula X Ib):
"’ A—R.
(Ib)
I'—-CO——XI_XZ —X3
10 o B
wherein
e
\
or
_ ;
15 A, B, R, X,, X, and X, are as defined above, or its salt or

hydrate thereof, provided that those wherein X, and X, are a
single bond, and X; is phenyl, 'and wherein xl-is a single bond,
X, is ~-0-, and X; is benzyl are excluded.

11. The compound of claim 10, its salt or hydrate therecof,

20 wherein

This Sheet Has Been Replaced
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10[err]/ mM was—warrwed-at-37[err]C, and then subjected to the pre-
treatnment wt -isobutyl - 1-net hyl xanthine (0.5mM) for 5 mn. To
t he suspensi ii"@gi’ lﬁﬂmlm t conpound diluted at various '
concentration.s o #er, the reaction was i ndugec—by S t he
addition of 0.1 -2.0 [err]MPGD2 and, 15-npguite |ater, [SHUBISHEET HAS BEEy
by the addition of HO. The platelet was deStroyed with an REPLAGED

ul trasoni ¢ honogeni zer~—A{ter centrifugation, the cAMP I n tThe :
super nat ant was det eymi ned\y radi oassay. PGD2 recept or

ant agoni sm of a drug|{waX'evpl uated as follows. The inhibition 10
rate regardi ng cAMP Nacreafed by the addition of PGD2 was

determ ned at individuat—TConcentration, and then the .
concentration.,of the drug required for 50 % inhibition (ICerr])

was cal cul ated® The results are shown in Table bel ow. 15 Conpound
nunber I nhi bition Qf |ngrease of Human
Platelet cAWP (I {er M 3a-16 0. 37

la-12 la- 28 0. 30
20 la- 47 2.09 2a-2 0.77

2a- 4 ‘ S . 2a- 35 1.52

2a- 75 0.71 25’ Experi nent 3 Experi ment
Usi ng Nasal O%‘iahuﬁ? op, Mbdel,, X, and X, are as definel'@pokhod used for
measuring the nasal cavity 30 resi stance and eval uating the

anti-nasd occlusi az.usithg @ompound of clgiinneR, ite daetdesChydestdeheveos,
) wherein R is COORI' (R; is as defined abové).
13. The compound of claim 11, its salt or hydrate thereof,
wherein X, is phenylene or thiophenediyl, X, is a single bond, -
N=N-, -CH=CH-, ethynylene, -0-, -§-, -CO-, -CON(R;;)- (Rss is as
10 defined above), -N(R,;)CO- (R;, is as defined above) and X, is
phenyl or thienyl.

14. The compound of claim 10, its salt or hydrate thereof,

wherein

15 is

14
and A, B, R, X,, X,, X; and 2 are as defined above.
15. The compound of claim 14, its salt or hydrate thereof,
wherein B is hydrogen, both X, and X, are a single bond, X, is

20 thienyi, thiazolyl, thiadiazolyl, isothiazolyl, pyrrolyl,

This Sheet Has Been RTlaced
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237 A"I% oval bum n (OVA) sol ution was treated W th

ul trasonic in an aerosol. Hartley nale
pi g was Seng gl m‘nmﬂ "Tng twice the aerosol f{ofdGHEED %S BEEN
one-week interva even-day after the sensitizatijon, thEPLAGHJS

gui nea

pig was exposed to an antigen to initiate 24¢e rea Then t he
trachea was incised under the anesthesia with pent obarbital (30
ng/ kg, i.p.) pyuidynnbleazofergl) rsaidiaddazodyl, benzothildh§ll M achérzc¥uric
pulnnnary and nasal cavity sides. The canal inserted at the _
pul nonary si déihenzaddieoyledquindlyh o tinkodyal 10 respirator that
provides 4 m air 60 tines/mn. After arresting the spontaneous
respiration of a ghﬁneaTb¢g°QWqund of claim I3y ditisn s@2tngtklgydrate theaeof,
was supplied to the snout sid with an artificial respirator at

the frequencyWRATSAR & 1n%%/PH?FY1ene' th1°Ph%ﬁﬂﬁ#MHe fipdatediyrl oir 4 ni
air/timeg and_the aaﬁpéph ? b$ gssure required for the aeration
was meastir ed WATHE U, s a single bopd, olNilsy rFETER- nretWOYRRRAC -
The neasure t S Alse Sx a ., of the nasal cavity
resi st ance. e‘%epggdrgngf yAs aryl or h£%§ﬁ°%¥§ 1Ga¥T%Fti ed out by

generating.aerosol of 3 % OVA solution for 3 mn between the
respirator and nasal cavity 20 cannula. The test drug was injected
intravenously 10 min before the antigen exposure. The nasa
resi stance between 0 to 30 m n was neasured continuously and the
ef fect was expressed as inhibition rate to that obtained for
vehi cl e using the AUC for 30 mn (on the vertical axis, nasal
cayty resistance (cm 25 Herr]O, and on the horizontal axis, tine
(0O - 30 mn)) as an i ndi cation. The result is shown bel ow.

\/:
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238 Compound nunber Inhibition Rate (% Remar ks

1 ng/kg (i.v.) | a- 28 - 44 . | a- 98
69 5 la- 100 ' 50 la- 115 66
la- 116 48 la-120 _ 58
3ng/ kg (i.v.) la-2 247 82 10 la- 162
80 la-176 . 60 - la- 267 62
2a-4 ABSTRACT 60 2a-21 52 15
2a- 28 54 2a- 95 77
2a- 96 A Tdompound of the fok@aKgfp:0.) 2a- 109
73 2a- 110 66 10nmg/ kg(p.o0.) 20
22a- 194 79 Forrmul ation 1 Preparation of Tablets
Tabl ets each containing 40 ng of active ingredient 25 were prepared in
a conventional penier A -FR ingredients for 40 ng tablet are as
fol | ows: um (+)-(2)-7-[ (1R 2S, 3S, 4S) - 3- _ _
benzenesul f on ycl o[ 2.2.1] hept-2-yl]- S-Hgbtenoate di hydrat e
40.0 mg 30 dxypropyl cellul_ose 3.6 ngy
Magnesi um st ear at (CHgglm""N —Z—X4—X2—X3 0. 4ny Cor nst ar ch
18.0 ny Lact ose | 58.0 ny
Total 120.0 ny B
5 wherein
~
-’
is
14
for example, a compound below:
— COOR 4
)
g NSO o—X1-X2-X3
« 10 H
wherein
R, is CH;, H or Na; and X1-X2-X3 is
or its salt or a hydrate thereof is useful as PGD, antagonist
and can be used as a drug for treating diseases in which mast

15

cell dysfunction is involved, for example, systemic

mastocytosis and disorder of systemic mast cell activation, and



239 Formul ati on 2 Prebaration of Granul es | ngr edi ent s:
Cal cium (+)-(2)-7-[ (1R 2S,3S,4S)-3- 5

benzenesul f onam dobi cycl o[ 2. 2. 1] hept - 2- yI] 5- heptenoate di hydrat e
100.0 ny Hydr oxypr opyl cell ul ose 30.0 ny
Car el | ose Cal ci um 248 30.0 ngy Tal c

10.0 ng 10 Pol oxaner 188 20.0 ng
Crystal | i ne ceals®oeracheal contraction, asthma, allpggdcppghinitis, @diezgaech
300.0 ngy Lactose = . P : . 440.0 ngy
Tot al 1000cgp]ﬁpct1v1tls, urticaria, injury dueltoAggqquﬁq]rqg@gggghpgt
conprising a co ound of the.genera formula (1) belowor .its salt or
a hydrate ther%gg nglgmmatqyxﬂqgﬁqﬁn It is’particylarly useful

in the treatment of nasal occlusion.



wherein ; 10 IS or
Ais al kyl ene which optionally is intervened by hetero atom or

phenyl ene, contai lﬂgq or has an unsaturated bond; 15 Bis
hydr ogen} al kyl , \ (a4 e Ris COORerr], CH[err]O?[err] or
CON(Rlerr])Rlerr]g Rlerr] {i § hydrogesupsytitatkgheet - 23 Novémbef 1998
hydr ogen or al kyl}; 25 NCWR1e?8 ] |and Rl err] each are independently
hydrogen, al kyl, |hydroxy or 20 al kyl sul fonyl ; X[err] is a single
bond, phenyl ene, |naphtyT ene, thi oplenediyl,h 12 i ndol edi yl, or

'~ oxazol edi yl; Xlerr] is a single bond, -N=N-, -N=CH,

- CH=N CH:N-N- - CH=N- O, -C=NNHCSNH-, -C=NNHCONH-, -CH=CH,
“CH(OH) -, - -(gﬂ'q%r e (ﬂa&:’zﬁ] Ys
-N(R[grr]) qg?\l%%aﬁ &l lh]’wlf\rgg[err lc%\l N )

r] EE?Q@?HWX rﬁ? ., @-pheganth 1nylgcpéppfnanthryd1nyl),

 -CON(R[ err]

: pyridazinyl (e.g., 3-pydidazinyl), pyrimidinyl (e.g., 4-
pyrimidinyl), pyrazinyl (e.g., 2-pyrazinyl), cinnolinyl (e.g.,

b 3-cinnolinyl), phthaladinyl (e.g., 5-phthaladinyl), quinazolinyl
(e.g., 2-quinazolinyl), isoxazolyl (e.g., 3-isoxazolyl, 4-
isoxazolyl), benzisoxazolyl (e.g., 1,2-benzisoxazol-4-yl, 2,1-
benzisoxazol-3-yl), oxazolyl (e.g., 2-oxazolyl, 4-oxazolyl, 5-
oxazolyl), benzoxazolyl (e.g., 2-benzoxazolyl), benzoxadiazolyl

10 (e.g., 4-benzoxadiazolyl), isothiazolyl (e.g., 3-isothiazolyl,
4-isothiazolyl) benzisothiazolyl (e.g., 1,2-benzisothiazol-3-yl,
2,1-benzisothizol-5-yl), thiazolyl (e.g., 2~-thiazolyl),
benzothiazolyl (e.g., 2-benzothiazolYl), thiadiazolyl (e.g.,
1,2,3-thiadiazol-4-yl), oxadiazolyl (e.g., 1,3,4~oxadiazol-2-yl),

15 dihydroxadiazolyl (e.g., 4,5-dihydro-1,2,4-oxadiazol-3-yl), furyl
(e.g., 2-furyl, 3-furyl), benzofuryl (e.g., 3-benzofuryl),
isobenzofuryl (e.g., l-isobenzofuryl), thienyl (e.g., 2-thienyl,
3—thienyl); benzothienyl (l-benzothiophen-2-yl, 2-
benzothiophen-1-yl), tetrazolyl (e.g.; 5-tetrazolyl),

20 benzédioxolyl (e.g., 1,3-benzodioxol-5-yl), dibenzofuryl (e.g.,

2-dibenzofuryl, 3-dibenzofuryl), dibenzoxepinyl (e.g.,

dibenz [b, f]oxepin-2-yl), dihydrodibenzoxepinyl (e.g.,
dihydrodibenz[b;f]oxepin-z-yi, chromenyl (e.g., 2H-chr6men-3fyl,
4H-chromen-2~yl), dibenzothiepinyl (e.g., dibenzo[b,f]thiepin-

.25 3-yl, dihydrodibenzo[b,f]thiépin-3—yl), morpholinyl (e.g., 1,4-

morpholin-4-yl), phenothiadinyl (2-phenothiadinyl),
cyclopentathienyl (e.g., cyclopenta[b]thiophen-3-yl),
cyclohexathienyl (e.g., cyclohexa[b]thiophen-3-yl),
cyclohexathienyl (e.g., cyclohexa({b]thiophen-3-yl),

30 cycloheptathienyl (e.g., cyclohepta[b]thiophen-3-yl),
dibenzothienyl (e.g., 2-dibenzothienyl), dibenzopyranyl (e.g.,
2-dibenzopyranyl), dibenzo-p-dioxyl (e.g., 2-dibenzo-p-dioxyl),
and the like.

The term “cycloalkyl” means C; — Cs cyclic alkyl, for



5 - CO;, oxadiazol ediyl, thiadiazolediyl or tetrazolediyl; X err]
Is al kyl, alkenyl, al kyl, heterocyclic group

cycl oal kyl, cycl oalREPLACEMENTAHEEH i denenet hyl

thiazolidinyIidenewe~hy+"—-€H=NRrErr or -N=C (R[err]) Rl err];

Rlerr], Rerr], Rerf ,SL@[ RIErf]. R eubstaot Shest ] 28a0bvambenyidoagen
or al kyl; 10 R er ] 2 ! dggéen, al kyl , hydroxy, al koxy, carbanoyl oxy,

t hi ocar banoyl oxy, {ireida or thigukido; Rl er err each are
:'|ndependently alky , al koxy, or aryl 240 n is 1 or :
-Sgerr]- art—t5——mrs—o~or 1; whe ﬂm

subst i tuent E'I@ one to three substituents 15 ﬂ"&m uﬁ”m,{
group consis??%ﬁ ¥ nitro, al koxy, sulfanoyl, subSti't uteds or
unsubsti tut ed-am no, acyl, acyloxy, hydroxy, hal ogen, al kyl,

al kynyl, carboxy, al koxycarbonyl, 20 aral koxycarbonyl, aryl oxycarbonyl,

~ mesyl oxy, cyano, ahKGQY§@ﬁyantagonlshyabﬁprﬂbknb'atddﬁﬁémmdwﬁﬁfﬁhe general
al kylthio, -N=PPh[err], oxo, thioxo, hydr oxyi mi no, al koxyi m no,
phenyl and al Egrmogdi ¢Xy.below or its salt dhe R@Ofrete] theregfnastamfaciiiaren

-1 wherein the active i ngredient is a conpound of the formula (1)
wherein 6 ingredient: 242

A —R
(CH2)m —I\Il —Z—X1—X2 —X3

B

wherein

M
L are -

A is alkylene which optionally is intervened by hetero atom or

10

phenylene, contains oxo group, and/or has an unsaturated bond;
15 B is hydrogen, alkyl, aralkyl or acyl:;

R is COOR,, CH,0R, or CON(R;)R,;

R, is hydrogen or alkyl;

R, is hydrogen or alkyl;

R, and R, each are independently hydrogen, alkyl, hydroxy or
20 alkylsulfonyl:;

X, is a single bond, phenylene, naphtylene, thiophenediyl,

indolediyl, or oxazolediyl;



mis.0;:Zis SOerr]; both Xerr] and X err] d; X3 is
al kyl , phenyl . napht th styl , qui nol mlmmmm I ﬂgnd a cycllc

subst i t uent anong PE&CE TJ; opti onal sLore tso &hree
substittents sel eqt ge—+ora P ¢gonsi sting of nitro, alkoxy,
substituted- or unsybstitut ed am o} hal og yl,
or its salt or hy(lrg;te2 P\ 4398 %hbér%gﬁgPC%&an%%g%%‘;lBs‘ﬁﬁgé( clbgl m
1 wherein the activ ingredjept is a conpound of the fornula (I)
wher ei n 10 is vhen mpyp 1, both X[err] and X[err] are
a single bond, anel—x-a—i—s—phengd__. optionally subst ituted with hal ogen,

or its salt qQr hydrate t hereo he PGED2 ant agoni st of
claim1 wher &znifhd éé-f‘igw}é bond, Tﬂgwédl éﬂfcﬁgra‘ggnﬁdunngFNr%lf

(1) wherein

10

15

20

26

0-, ~CoNNHCSRH-, ~C=NNHCONH~, -CH=CH-, -CH (OH) -, -C (C1)=C(C1) -,

- (CH;)n-, ethynylene, -N(Rg)=, =N(Rs;)CO-, -N(Ry)SO,~, -

N (Rs;) CON (Rge) =, ~CON (Rgs) = ~SO,N (Rgg)=, =O-, =S-, ~SO-, =SO,-,

-CO-, oxadiazolediyl, thiadiazolediyl or tetrazolediyl:;

X, is alkyl, alkenyl, alkynyl, aryl, aralkyl, heterocyclic group,

cycloalkyl, cycloalkenyl, thié.zolinylidenemethyl,

thiazolidinylidenemethyl, -CH=NR; or -N=C(R,)R;;

Rs; Rsy, Rsy, Rssr Rs, Rss and Ry each are hydrogen or alkyl;

R¢ is hydrogen, alkyl,-hyd.roxy, alkoxy, carbamoyloxy,

thiocarbamoyloxy, ureido or thioureido;

R; and Ry each are independently alkyl, alkoxy, or aryl;

n is 1 or 2;

7 is -S0,~ or -CO-; and

m is 0 or 1;

wherein a cyclic substituent may has one to three substituents

selected from the group consisting of nitro, alkoxy, sulfamoyl,

substituted- or unsubstituted-amino, acyl, acyloxy, hydroxy,

halogen, alkyl, alkynyl, carboxy, alkoxycarbonyl,

aralkoxycarbonyl, aryloxycarbonyl, mesyloxy, cyano, alkenyloxy,

hydroxyalkyl, trifluoromet'hyl, alkylthio, -N=PPh,, oxo, thioxo,

hydroxyimino, alkoxyimino, phenyl and alk&lenedioxy. |
2. The PGD, antagonist of claim 1 wherein the active

ingredient is a compound of the formula (I) wherein

e

is



243 when mis 1, Xerr] is phenyl [err]
-N=N- and X err] i {_)g ,,,,, : -0 I tS salt 'EIH 3“
5." The PA@J err] an % ﬁfﬂcﬁiﬁiﬂﬂl whi ch i t| ng 5

: nasal occul sion. 6.7 A gorpound of the formula (I a):

AR 25N Substitute sheet - 23 Noverhb@! 1998
[err] whgr gi n ,5? I'S NQv T?%%ll en whi ch olf)tsl :)H T sye?s I nt e(r)\\'/%ned by
hetero 10 at omjor—phenyteres—ednfai ns oxo group, and/or has an
unsat ur at ed bond; B i s]hydrog42 al kyl, aral kyl or acyl;

"Ris COOR[err], CH[err]CR[errj or (Rlerr])Rerr]; Rlerr] is

hydr ogen or aIkyI
Rlerr] each are

- al kyl sul fonyl ;

t hi ophenedi yl ,

~ Rlerr] is hydrogen or alkyl; Rl err] and
‘°-ntly hydr ogen, al kyl, hydroxy or

lerr] is a single bond, phenyl ene, naphtyl ene,
-ooledlyl or oxazol ediyl; 20 Xerr] is a single

bond, -N=N-, -N=CH; , CH:N- N-, -CH=N , C—NNHCSNH—
- C=NNHOONH-, - CHECH-, -CH(OH) -, -C (O )=C (d)- )&
et hynyl ene, -m(i @13 4s SR { Rpath ¥, &0d, X, KR er 5}?9%{]@@?](1 lS al kyl,

phenyl, naphthyl, stylyl, quinolyl or thienyl; and a cyclic
substituent among these substituents optionally has one to three
5 substituents selected from a group consisting of nitro, alkoxy,
substituted- or unsubstituted-amino, halogen, alkyl and
hydroxyalkyl, or its salt or hydrate thereof.
3. The PGD, antagonist of claim 1 wherein the active

ingredient is a compound of the formula (I) wherein

~

10

is

when m is 1, both X, and X, are a single bond; and X, is phenyl
optionally substituted with halogen, or its salt or hydrate
16 thereof.
4. The PGD, antagonist of claim 1 wherein the active

ingredient is a compound of the formula (I) wherein

-~

is



244 , N(R[err])CCN(R[err]) -CON(R err] --SC{err]hﬁ Rl err]

oirazo ety TR mm ;H‘jg;": iéﬁ'ﬁ“lltlllﬂﬂlthllﬂu il it

het er ocycl i cgr oup, ycl oal kehyl€ t'hi dzof ynyl i:denenet hyl ,

5 thlazolydlnylldon nethyl - rr]or r
R-err], Rerr], Re A@eﬁ.}‘d 199&[ er r], R e§?'}\§§§1"§ %f'é(]r}% ]Rbg‘a'(é%‘”%?‘ge rgosgen
or alkyl; R[=r i s_hydrogen IkyI, hydr oxy, al koxy, carbanoyloxy,

't hi ocar banoyl oxy, ufei 9 Rlerr] and Rlerr] each are
i ndependent |y al kyl ; nd f% nis 1 or 2 - wherein
a cyclic substituent nmay has one to three substituents sel ected from
the group consisting4 o, al koxy, sulfanoyl, substituted- or

- unsubsti t ut ed- am ng , acyl oxy, hydroxy, hal ogen, al kyl,

i al kynyl , carboxy, ar bonyl, 15 ar al koxycar bonyl , aryl oxycarbonyl,
nmesyl oxy, cyano, alt W hydr oxyal kyl, trifluoronethyl,
al kyl t hi o, - N:PPh[err], ox0, thioxo, ¥ hydr oxyi m no, al koxyi m no, -

Phat those v R UL Ageppighyiene, s ER 6 MR ARER, £ BIRALES
| substituted- S éf.or naphthyl (2) Ais
i 5- hept enyl enec;:i"r Fi"t'zg salt! &PWH] err] is hydrogen or nethyl), Xerr]

~i's 1, 4-phenyl ene, & @hlel p¢B, antagoniktSt i1 IROD&h idi Xpedrlg ifor treating

; unsubstltuted phenyl; (3) i[err] and X[err] are a single bond,

- Xerr] i® neuhysalnebeuysloﬁ cyclohexylethyl benzyl, phenethyl, or

. substituted- or unsubstituted-al ken and (4) 25 Xerr] and Xerr] are
| a single bond, andGX[érct_pmp@ulp«}rrpﬁiy’%/h%lr%om\él@déaa)= 7. The

| conpound of cIa|n16 its salt or hydrate thereof, wherein X err] and
| X[err] are a single bond, X err] is isoxazolyl, thiadiazolyl,

' isothiazolyl, norpholyl, indolyl, benzofuryl, dibenzofuryl,

(Ia)

1]1 —302 - XI—XZ —'X3
B

wherein A is alkylene which optionally is intervened by hgtero
10 atom or phenylene, contains oxo group, and/or has an unsaturated
bond;
B is hydrogen, alkyl, aralkyl or'acyl;
R is COOR,, CH,0R, or CON{(R;)R,;
R, is hydrogen or alkyl:
15 Rz is hydrogen or alkyl, .
R, and R, each are independently hydrogen,’ alkyl, hydroxy or
alkylsulfonyl; _
X, is a single bond, phenylene, naphtylene, thiophenediyl,
indolediyl, or oxazolediyl;
20 X, is-a single bond, -N=N-, -N=CH-, -CH=N-, -CH=N-N-, -CH=N-
O-, -~C=NNHCSNH-, -C=NNHCONH-, -CH=CH-, ~CH(OH) -, -C(C1)=C(Cl1)-,
- (CH,)n-, ethynylene, -N{(R;)~, -N(Rs;)CO-, -N{(Rs;)S0,~, -



245 ., di benzodi oxynyl, benzot hienyl, dlbenzothlen I, zol y ,
xant henyl, phenant hri.dinyl.. _di benzoxepi nyl, w;um! [ |a

~cinnolyl,. chromenyl R%r}m‘zmﬂ g ol hydr _
di benzopyranyl. 5 e l{"‘gm nd of cl a| m 6 'ts salt or hydr at e
t her eof , wherei n X2 |s a5|n | e nd, 1l ny. | S

al kenyl , al kynyl g orjf - N= k?é@ﬁt%%h%{é?] .if%e&ér 19%.8
The conpound of claimg |ts salt or|] ydrate thereof, wherein Ris
COOR[err], X err] i s{f phenyl ene, thiophenedpy4 or indolediyl, 10 X2 is a
si ngl e bond, - -EH=GH———GCONH-.....-={NHCO-, et hynyl ene, - N=CH-,

of 16t ﬁé]zépedwgﬂfﬁd&%!s o P S ) 25k e85 948 VLo,
thi azol i di ny| Lganemehidsa iy, e ADEKd1ed FYCbPIENER boteaty1 ;

n- hexyl, indolyl enzoxazo conpoun
(I'b): X3 is alkyl, al&éﬁyl, alkynyl, arWi§rdtalkyl, heterod\€xr i€t §roup,

o cycloalkyl, cycloalkenyl, thiazolynylidenemethyl,

b thiazolydinylidenemethyl, -CH=NR, or -N=C(R,)Rg;

Rs, R51', Rs;, Rsy, Rsyy Rys and Ry each are hydrogen or alkyl;
R is hydrogen, alkyl, hydroxy, alkoxy, carbamoyloxy,
thiocarbamoyloxy, ureido or thioureido;

R, and R; each are independently alkyl, alkoxy or aryl; and

10 n is 1 or 2;
wherein a cyclic substituent may has one to three substituents
selected from the group consisting .of nitro, 'alkoxy, sulfamoyl,
substituted- or unsubstituted-amino, acyl, acyloxy, hydroxy,
halogen, alkyl, alkynyl, carboxy, alkoxycarbonyl,

15 -aralkoxycarbonyl, aryloxycarbonyl, mesyloxy, cyano, alkenyloxy,
hydroxyalkyl, trifluoromethyl, alkylthio, -N=PPh,, oko, tﬁioxo,
hydroxyimino, alkoxyimino, phenyl and alkylenedioxy, or its
salt or hydrate thereof, provided that those wherein (1) X,; and
X, are a single bond, and X, is substituted- or

20 unsubstituted-phenyl, or naphthyl; (2) A is 5-heptenylene, R
is COOR; (R, is hydrogen or methyl), X; is 1,4-phenylene, X, is
a single bond, and Xa is unsubstituted phenyl; (3) X, and X, are
a single bond, X, is methyl, n-hexyl, 2-cyclohexylethyl, benzyl,
phenethyl, or substituted- or unsubstituted-alkenyl; and (4)

25 X, and X, are a single bond, and X, is pyridyl are excluded.

7. The compound of claim 6, its salt or hydrate thereof,
wherein X, and X, are a single bond, X; is isoxazolyl, thiadiazolyl,

isothiazolyl, morpholyl, indolyl, benzofuryl, dibenzofuryl,



20

al kyl’ ene which optionally is int ervlerjed by |M“H “I“ I“j !m“}n or phenyl ene,
ﬁ;g: gégi ogf)kglrougp Bﬁﬁﬁéﬁér 8 VSLH:E' pat llir ?ts COO?l CH err] OR[ er r] or

. CON ; I § d
vk eben B ST | T ergh ol K oo SuSEkd dhost,. 22 Nofbibel 1o0e

hydr ogen, al kyl, hydqoxy or al kyl suI fonyl; 10 X[err] is a single
bond, phenyl ene, naphtytene, Thi ophe 1ed| yé i ndol edi yl, or

oxazol edi yl; X2 is a single ‘ﬁzl\l— -N=CH, -CH=N-, -CH=N-N-,
-CH=N- - O, - C=NNHCSNH, - C:NNHCO\IH- CH:CH- CH

-C(d) =C(d )dibenzodioxytsler b]e)nzothé.tenyllyl dibe al'h(ﬂoé-rﬁl]l) Co,
So{ 11 ] N R senFhenylo phesenthetainy bogiing ezfo%!c?pmyl, é%pRLnaszﬁfLS%P&&vw
LPL?ﬁ'y?Z"L?S}:%LaBMFt e bepsim gy, Aedtefldiipiny,
cycl oal kenyl 9 Bhl %8%%'[1.%% ( enerret hyl ., t hi azol idinyli denerret hyl ,

-CH=NR[ err] R[err] 20 Rerr], Rerr], Rerr], Rerr],

Rlerr], gRlerr] ang Rhﬁ”koﬁ\peﬂnarsfhaﬁame@ oft#ldalt or hydraReethkreds,
hydrogen al kyl , hydroxy, koxy, carbanoyloxy, t hi ocar banoyl oxy,
ureido or thm@rr@lqlpxz is a sbhgle] bend, Rkerid preeryleree, Kiejisnddikenyl,
al kyl, al koky or aryl; and

.)

9. The compound of claim 6, its salt or hydrate thereof,

wherein R is COOR,; X, is phenylene, thiophenediyl or indolediyl,

10 X, is a single bond, -N=N-, -CH=CH-, -CONH-, -NHCO-, ethynylene,
-N=CH-, -(CH,)n-, -N(Rs)-, -O—, -S-~, -S80,—-, —-CO-, oxadiazolediyl

or tetrazolediyl; and X; is phenyl, thiazolinylidenemethyl,
thiazolidinylidenemethyl,thienyl,cyclohexyl,l-gyclohexgnyl,

n-hexyl, indolyl or benzoxazolyl.

15 10. A compound of the formula (Ib):
A—R
(Ib)
—CO—X—X; X3
.
wherein
e
is

or

20 ;

wher ei n A |s



nis l.,or 2, 25 wherein a cycllc subst i t uent “has one to thre
substituents mﬂilu

ected from.the groHnmt' ﬂmﬂwm tro, aI koxy,

sul f anoyl , lm wm Qg.@mr_ ubst acyl oxy,

hydr oxy, hal joge —a KV car boxy, al koxycar bonyl ,

247 ar al koxydar : |OX}CclI’ bon | Shekt. cy@mvea,l,g&nygggy,
- hydroxyal kyl, trifl uo’ro@é'hm/,‘ig%ﬁ kyl ghi o, N:P [err], oxo, thioxo,

hydr oxyi mi no, al koxyilm no. .phenyl and al kyl enedi oxy, or its salt or
hydrate thereof, prow ded that thoselwher2d6n X[err] and X[err] 5 are a
si ngl e bond, and it ed phenyl, and wherein X err]

e BB BT S BIEH Speloh AR et
| Eger elofs, atom m or glhﬁn&léﬁe t&[@wa&é Qfoﬁﬂ:?'dﬁd]ﬂelr hhg %g#%gﬁg:g@é@re@t e
claim1l, itposdft or hydrate thereof, 15 wherein X err] is phenyl ene or
t hi ophenediyl, X2 is a single bond,
B is hydrogen, alkyl, aralkyl or acyl:;
5 R is COOR,, CH,OR, or CON(R,)R,;
R, is hydrogen or alkyl;
R, is hydrogen or alkyl;
R; and R, each are independently hydrogen, alkyl, hydroxy or
alkylsulfonyl; |
10 X, is a single bond, phenylene, naphtylene, thiophenediyl,
indolediyl, or oxazolediyl;
X, is a single bond, ~N=N-, -N=CH-, -CH=N-, -CH=N-N-, -CH=N-
0-, ~C=NNHCSNH-, ~C=NNHCONH-, ~CH=CH~-, -CH (OH) -, -C (C1}=C(Cl)~,
- (CH,;)n~, ethynylene, -N(R;)-, -N(R;)CO-, =N(R;;)S0,~, -
156 N(Rs3) CON(Rs,)~, —CON (Rss)~ —SO,N(Rsg) —~, —~O-, -S-, —-SO-, =S0,-,
-CO-, oxadiazolediyl, thiadiazolediyl or .tetraZolediyl}
X; is alkyl, alkenyl, alkynyl, aryl, aralkyl, heterocyclic group,
cycloalkyl, cycloalkenyl, thiazolinylidenemethyl,
thiazolidinylidenemethyl, -CH=NR,; or —-N=C(R;)R,;
20 R, Rsir Rsz, Rss, Ry, Rss and Ry each are hydrogen or alkyl;
R¢ is hydrogen, alkyl, hydroxy, alkoxy, carbamoyloxy,
thiocarbamoyloxy, ureido or thioureido;
R, and R; each are independently alkyl, alkoxy or aryl; and
n is 1 or 2;
25 wherein a cyclic substituent may has one to three substituehts
selected from the group consisting of nitro, alkoxy, sulfamoyl,

substituted- or unsubstituted-amino, acyl, acyloxy, hydroxy,

halogen, alkyl, alkyhyl, carboxy, alkoxycarbonyl,



-N=N-, -CH=CH, ethynylene, - N(Rlerr]) CO
and X[err] I s phenyl or_thi pnvl Cj]!ll“lm‘!m im”"t)und of claim 10,

its salt or hydrat e AeEMENT SqEET er

248 ; urid of claim 14, |ts salt or hydrate '

ther eof wher i | bot helaile 3Rt 35/N ok R, TR ©

bond, Xl err] is adr azol yI, ot Al 220 yl,

tﬂl%h‘)qpl %

pyrrolyl, 5 pyriflyl, ben7nfnry!, benzi m dazol yl, benzot hi enyl

di benzofuryl, dibenkothienyl, quinoly é4#ndolyl. 16. The
conmpound of CIaiwnLL,it° sett—or—yar at her eof , wherein Xerr] is
phenyl ene, thiophenediyl, indolediyl or oxazolediyl, X2 is a single
bond, - N=N- ara@myqar@tdmmiyl argloxyoarbosgyl pmesyloxindecy@no s plikenylypxyor
heterocycllc roup. 17. The_conpound of claim 10, its _salt or

hydr at e t heh¥groxyalkyl, trijflyeremethyl, alkylthio, -N=PPh;, oxo, thioxo,
hydroxyimino, alkoxyimino, phenyl and alkylenedioxy, or. 1ts

salt or hydrate thereof, provided that 'thoéé wﬁere'in'x1 and X,

5 are a single bond, and X; is unsubstituted phenyl, and wherein

X, is a single bond, X, is -0~, and X, ié beniyl are excluded.

11. The compound of claim 10, its salt or hydrate thereof,

wherein

10 is

12. The compound of claim 11, its salt or hydrate thereof,
wherein R is COOR,.
13. The compound of claim 11, its salt or hydrate thereof,
15 wherein X, is phenylene or thiophenediyl, X, is a single bond,
-N=N-, -CH=CH-, ethynylenme, -0-, -S-, -CO-, ~CON (Rgs) =, -
N(Rs;)CO- and X, is phenyl or thienyl.
14. The compound of claim 10, its salt or hydrate thereof,

wherein

20

is



S 15
contalns 0X0 group ar

'  lerr] Ais'al ﬂ# tlonaIIy
t hyd R
is COOH or CH err] C]—I@LA(‘}%?%/BMS ET%uglsﬁg:Je *bon M ﬂ . Zl ;?gglne
2

bond; amd X[err] is quistituted-—o unsubst i t ut ed- benzot hi enyl .
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10

15

20

15. The conipound of claim 14, its salt or hydrate thereof,
wherein B is hydrogen, both X; and X, are a single bond, X; is
thienyl, thiazolyl, thiadiazolyl, isothiazolyl, pyrrolyl,
pyridyl, benzofuryl, benzimidazolyl, benzothienyl,
dibenzofuryl, dibenzothienyl, quinolyl or indolyl.

16. The compound of claim 14, its salt or hydrate thereof,
wherein X, is phenylene, thiophenediyl, indolediyl or
oxazolediyl, X, is a single bond, -N=N~, -CH=CH-, ethynylene,
-S- or -0-, and X; is aryl or heterocyclic group.

17. The compound of claim 10, its salt or hydrate thereof,

wherein

is

A is alkylene which optionally contains oxo grou;; and/or has
an unsaturated bond; B is hydrogen; R is COOH or CH,OH; X, is
a single bond; X, is a single bond; and X; is substituted- or

unsubstituted-benzofhienyl .



