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' Ethyl w&-dlmethyl-lranS-sorbate i<

" kDT mp. 208°, 209° REF 186° 0 IWOMEREET S,
(F)- czs-3-(trans-2’- carboxypropenyl)-2, 2-dimethyl- "~

BETREL (&)-trans,,
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cyclopropane l—carboxyhc acids ELU‘ ag- dxmethyl-/-carboxymethyl-trans-sorbm N
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WoZEI 10004, AW X 27T, H ABERR
T 6, mp. 164° DERYE LTEDTHHEI NI
DT, TNBEICBEOKRESHJILE DLV b
Y b3 &U‘F"J}%IXU)“ AMIERTEDTHS
CEWAC EAHES . JLE1924EIZ0 s b Staudin-
ger RU° Ruzicka 1ZBRUETTTSIRS DS L2 A0
tﬁf(ﬁbf.:tﬁi»?é,& Liz®, 94451 pyrethrin X0

A semicarbazone %1 Na- methylate TR,

M=%/ 2% 20 monomethyl ester, dimethyl ester’

& 36Tz, BUETIRER G = % 2 RTINS TR
KSR LK R R Al = — 7 L CHIgE D
M—RiR%EIRE IR b AR b1 5 4 e i
DZHIHET D %, %@ff'ﬁ_{liﬁ‘——%ﬁ’i@?r Uk
iz £ oT (~)-rans-caronic acid & pyruvic
acid I3 &b 1. (R=CO:H) OLIKT
DD EYEINTHIz, Pyrethrin T KN cinerin
! OIRGFE UTIR 1. (R=CO:Me) HI% ‘mono-
methyl ester (pyrethric acid) Dg2 & 3L &3

MNoNTHz, MHRUIN—HHEFMEL cyclo- .

propane BHZI LTIt Irans-c'o.nfiguratié)n 25
T LSRR INTHIH W O =iRess, Wb
carboxy-propenyl 3D configuration 12l] 55T
ZLHBIRSBYI LT HIz D1z,
‘ MCQC——/CI{—CH =C(M6)R
CH-CO:H
1.
T DUBD=MG A2 MED THRTRA &R

% AP O—IWRDY AL 19, 35(1950), FA4k
BrERy: 33,
BAIOE ERREICNTHIE L,

102

73(1955) kIR Lk, ROIAR[LZ kL4 .

»RAT, m«angfim@f&m;zzmm:7m vﬂwﬁw:'a*
REGESHMUZWDT, RAWp 5L TLD con-
figuration %IV 2 TTHYEHNBTSHD L2835
HER AL BADT, AIRITE 5 0ol WEYEEIE
T 15 Offiz/zv & iz is ¥, 1924 58 Staudin-
ger HOWFLSE, H3GRMONLID configuration
BT AT EMTH 5D, TORTH DT,

TS PUREIRING 5 pyrethrin {LR:OMREEN ZoiE58
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—H:0 1 .05 in benzene '_
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fa‘gj@i;t};.&_ LT B- methylcrotonaldehyde II)
& ethyl a-bromoprnpxonate@ Reformatski [ZI&
EOTIE 505 ethyl a61dimethyl-ﬁ~hydroxy- ‘
4 y-hexenoate (I1I) % olefinic component & L
. diazoacetate OHHINETFD7I1L ik diazoace-
tate DEMTYZRIEAIR 10 IT—F LBBULD
% diazoacetate (Z¥%R ¥8 BT HHML, ‘Ui
cyclopropane {tA&#% BRI IUL BINDN =5
BBGONENETH Do - TR T OHHNRIEH 10
e orC & 2RI, HilllkE LTEABND
pyrazoline ester 13512 UT, cyclopropane %
MR, acyclic THIAERR (3RO M L
TR TIREERT5) 2ETEHECAHTS
(Route A), CDIEIBIZHEDT diazoacetate DT
GHEEZNANAZEANT cyclopropane {L&#%(S
AL THERKIZCETE L RBUTRUIY, Trent
OFEM TN ZHMPBERSNGIIE LT, SIS
D configuration PHEICIZTFETH & CAMDINE
Mtz L THEHAR 1T Obikic X oTHES
%, LA WYTD ethyl ad-dimethylsorbate (IV)
IR U, Ui UAES IV iz diazoacetate 2fft
magagiriciz IV OBTHIIIMED o8 &
78 & 2 OTFHEURTFRNE LTRMBTHE 0 5,
IV ORI 5 12)izid  diazoacetate 33
yd-ethylene &Il C &b BEET2 D, I5RG
#% diazo L&D, A& Xt B olefin i 4%z polar
group (FRPEIL) w3 4Lis diéne jTxbd 25N
RE W SBNTOXHEiIzP L @, diene OVWIho

M20

Eoaad |

ethylene Ri{TICHHNASG 2 D2 IERICTE$ S
iXte 2 LAY, SRUZH6—RYT ethylene ﬂ,’;u
carbonyl, .carboxyl, halogen. &EDpAYEILITHTAX
NaE, TORMMELHLTL BT, X alkyl
o sorbic acid HUTR T3 d-lactone {LSAS)
KEHEN® CepAonNTHS. 2T IV @
y8-cthylene £5513 @B X b3, X hRISHT &L
EDMHRINSR  diazoacetate DMINIZE S { kD
m< )9 IiEB d D& MU, ‘methyl Hid ethyl
afi3-trimethylsorbate* T CIT O FRIERTIZ
diazoacetate (3 30 fLciNd s C LML L IED
120 R IV iz diazoacetate LRHINY 42 & KSRt
ITEOTid, I 3iiEA IRt 2T bR acyclic -
acid (VII) {364 a 2 E¥21, Thbik IV
AT yd-ethylene 3.} b I\iLt(ﬁtIC & 7»diazoacetate
DML y8 Tkl d L & 2T 5 DT RIb4k
P2 AT A XN =R 1k LI 2 WTiERE 2R
B428DTH%,

TIR® 12 id ~re frkik cc&o‘tﬂ) 1z B-methyl
crotonaldehyde (II) & ethyl a-hromopropionate
& Reformatski fifi{y % {54 & H1¥1¢% B-~hydroxy-
ester (I11) E‘J;l/, NP UHRD P05 iRi
POCI; &#%th henzene riT @b LTBIKS 5 &1
faf ester IV %2102, MAKRCLST IV 243
Y958 Cell1202 (mp. 133-4°) 24§25, IV R
P T DR PtO: TI&MIRT 5 & 2 mol DK

CERBKLT, kA IEMOKRIIRD ester KRR

(ad-dimethyl caproic acid) & 12 %5, NIFERIZ amide
B2k p-phenylphenacyl ester {2 Lo THIEINTZ,
IV QWD UV Wy (Amax 273mp, € 22,
300) & LD 2mol KHIULE i COMHSEHD
@d-dimethylsorbic acid Th 5 C & 2HT2HD
ThHbo mp. 133-4° DY III OLIKIC E>TH
BNIHE—DRITH DI, —AUT Reformatski JT
IR ketone, aldehyde 50 Grignard KIGIZ &
ST{61 5 hydroxy (LY ASIKITDEKAlIC L >
THBMIEIC R TBUR S NI trans, cis Wik
M OB HB bﬂ&@i» %8 Thdo MiTi
trans (LD HIHEINTLH SO TAULIG
HI(D stereomutation 2.k 2 piRIZ SIERG DRI
—HHBE LI b DEHEABILD, 1V DIFFHUiC
BRTEHT L ds gﬂzc‘mﬁp&mmsm trans T

methylcrotonaldehyde PERCIRZOTE, A
T8 7 mesityloxide z‘):gﬁﬁ:o ‘Reformatski
KIS X 2T, B LEZ oXLERRRBIR O ester i
#£T model reaction {0k, thbiri Tz
y—? lh }'60 .
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I3 ERTTIR DT o 2 af-REHIRRI -
trans RO S TP b*, C @bz ad-
dimethylsorbic acid |} ¢rans configuration % &
HDEEALNS,
Diazoacetate % 24fit mol D IV T Cu. lﬁ@T‘ZE
Db EIRMUL BHIRGI® 5 & ester VI %4 Uy

k53R & DT mp. 185-6" CioHuOy 24T 23 -

SHIEB BN, COBDIRE NI ER A B
111 iz diazoacetate Z2[tnl, BiKUTEH SRR
LAY TH B, iz IV O 38 Lnckimm
BEDIC E BRI,
9.8 ~10¢ DR IIAHOHBE LRI LVDT,

- cyclopropane FI% & E ST EHHIB, HMTETGIC
$£0T 2mol DAHKZBML (E3EL T ORH:
Tz AHLBBLIV) THYTS e-methyl-
y~-isopropyl-adipic acid %4, UV-D&I& (A max
274mp, €29,700) BCOFFHICEED IV LA
Uy alkyl fHRADLTE IS EBRR2IL L 2T T,
CNLDRELIME SR BT diazoacetate 3§
iz IV O r~-REFTFREE U DT TR
"R A AN ato'cc@micijb’c“]“ﬁfxmxﬁai VIII
» IX DNWINPTH 5o

MesC=C—CH =C(Me)CO:H
CHzéOgH -
VIII

Me:CH—C—CH =C(Me)COsH
CHCOM  IX

#J oBtic k2T, CORERE acetone (2,4-dini-
tx‘ophénylhydrazone'r EUTHHE B pyruvic
acid }0* oxalacetic acid ic #1473 & BIizh 38
. RHEE B h> b acetone DAIR UGS MHIZT DI BO
VIII T3¢ TR O, #2TTD mp. 185~6°
(1B d nr-methyl-y-carl)o:(‘ymethi'l-sorbic acid ¢
 hbe H A IREDOTH WHAMDIC diazoacetate
" ORI TBIKE oI AT b, & diTh
- KUTikic diazoacetate ZHMI LT H (R B)
wehi—OR E—HMOAD VII BT822 IV
D cis-K OFFFHRENCIARRIDOD S T & s 3kt
DED ef-ethylene #i&HD _confivgur:ition B
O IV LR 2 2R trans TdHBHT & 2RT
Sy DOTHB, i IV % Cu e dic 1500 fiz#h

" - T4 stereomutation j3ig 57284 3> & diazoacetate

OMMRIE2ELTIV.O af-ethylene $54 O trans
configuration |XHEFI NTHDEHAN bhd., D

*zhprBTRAKEL HTHET 5, -
104..

LDHDs IR-spectra.it

w20 50

CEIXTFiTN B CYClopropane HERNLERE=E
fﬁ_—ﬁb‘i@fﬁl\lta{hf bABKTHE 5 SFEN %o

IV iz diazoacetate &{Lﬁi}ﬁ'{'mbﬂﬁm‘c‘-@: Cu %
MANTER XIS RT 5 Wik IV % ligroin i
BB L Cu 288 LT diazoacetate (1/2 mol) %
BTG S QIR T SR AL & 9 % k5
RURMIS ethanol Tl UKBIS BI K fid 2 70

- Beckmann spectrophotometer ’C% fraction {THL

VT UV RO Amax 2MLDSFHELTOL &

“mp. 207~8° Fzof 208~9° D 2FOMR135 (Amax
5 270~280 mp 0)!,1&1&&71‘%; fraction {2Bk ¥, 230
~240 mp icﬂﬂl&én"ﬁ"’ﬁﬁ’i’%wt)o

208° &8 (Ta) O UV it (A max, 237 ma, € 15, 400)

BRRB LD UV I (imax, 238 mp, € 15,300)
L {—HU, diazoacetate DFMHS y8 fiLicidh
IV &z VII &SR8 LWV conjugated cyclo-
Propane carboxylic acid system 2353 FPICAERR U
leEBFRT. (Ia) ik 4o Bibick2T (2)-
trans-caronic acid (mp. 212°) & pyruvic acid
(2,4-dinitrophenylhyrazone -mp. 218°) %49 3,
CNHRWIN AR EO BB MBBIT L 2T
mp. DEFRRIZNTL 2HRB UIZo  IR-spectra
(Fig- 1) RERY & &L —B Ui, #2T O (&)
trans~3-( trans-2’ -carboxypropenyl ) -2, 2-dime-
thyl cyclopropane-1-carboxylic acid 12 FRART=% .
FAD racemi (KTH BT LH¥H 5, 200° B (Ib) 12
(Ja) EEMT2EFELV mp. ORETFE2RL mp.
ORI LSR BT, &< EU%’C’ZD 50L& bi’f’léo
IR-spectra (Fig. 2) it Ta ROKBRMOTh &
BWTELLUTHZH UV BE (Amax, 282my, ¢
15,700) i3 PDR VHR bR, 4V v Rkt kD
T (&)-cis-caronic acid (mp. 173-4°) K" pyruvic

acid BHFINE, COMIE (£)-cis-3-(trans-2’ -
' carboxypropenyl ) - 2, 2-dimethylcyclopropane-

14carboxylxc acid Td»DT, cyclopropane ity
Uil Ia ORAREKTS 2,

Il diazo {L&WID olefin mcﬁnmm
m%%&;zmvmz%w@&&&ﬂm L3803
NTHdc KAUESL IV 26 I 2ETIISDHTR
¢, acyclic 7z VII 248752k, HUCAHER
olefin I%45}, Pl~if ethyl sorbate ¥ @-methyl-

" sorbate I diazoacetate % fi3wsL, $i0
olefin (D configuration. iZ inversion UDEO;}‘: ’
cyclopropane Eip M8 599 T &2 TNTHRIC
BT B oINS E D &t UARRIKRE LT
pyrazoline {L&¥LEANZFHBLHOAENTHDT,.
pyrazoline DSt V O &5 - 15EPESZ -
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Fig. 1

Infra-red spectra in Nujol mull of (+)-trans-3- (tmm-"’-ca.rboxy-

propenyl)-2, 2-dimethylcyclopropane-1~ carboxylic acid (in solid lme) and of

naturdl chrysanthemum dlcarboxyhc acid (m dotted Ime)

2%

Transmission

‘3 4 5 6 7 8

9 0w o 12, 13 [T

Wave length m mlcron

Fig. »

Infn red spectra in Nujol mull of (:!:) cis-3- (tmm-"’-cnrbow-

E propenyl) 2, 2-dimethylcyclopropane-1- carboxylxc acid

"”C*?b 5o Olefm 333'40‘6“9"6 “diazo 4EA%®mme
&2T cyclopiopane {LEYIDMMIC olefin LAY
LIRS DN L I LD, RKIR LI cyclopro
pane JHIMALIERTAHE 2, 3 I !!9>
" 6 diazo {EAYOMIMRENCISHIEEBIC X 5
hiZte U pyrazoliner Pﬂﬂﬁxwt& Zaﬁbi“}l’éﬂ’]?
Hb Y J0
Ia 0)/'6"'5}.11&0 DB L@iiﬂfbﬁﬁ¢'@
. ZD@TK@E& f'g-Z)o

® B

“Mp. K0 bp. BREIELULMLDI, UV g

ethanol 7% & LT Beckmann model DU quartz
spectrophotometer T, IR P&t Nujol mull
& UT Perkin Elmer double beam recording
spectrophotometer TifDice FUMTGHAIZZIE

. PHESRZERL Ut

Ethyl as- dlmethyl—ﬁ -hydroxy- Ay-

" hexenoate  (III) ) .
Coprme D EREITEDTIHI: B-methylcroton-"
aldehyde (II) 42g (0.5mol); .ethyl e-bromo-.
propionate 91g (0-5mol) % ¢X absol. benzene
90ml ORGYDS> b 50ml ZFEELETY 33g
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(0.5 atom) 1chn~ii< Hif Losthric#$ 3 &
WMULEIEUEY) 2, CDE X FOREDIRIOARRIZ
AKMLIMANTL ERISRAERITHMIEINS, WTe
— k5 I DO WAW 2 BRUTHT U, Kb &
benzene DiFHEL TS B WTFRTHE, LT 30 5
(ki EieimiE L2025 HeS Oy IKF 2 7R~12 b

O SHAEFHRT 20 K BEAKTHIE, 0K

MgSO,s kizizhid %, - benzene ZiiZ: UM
4% bp. 84-5°/4mm, = 1.4580 @ fraction
32 »iB3, AR L OTHIERRZED,
'ﬁ's‘ii‘:iCJ: bhRD phenacylester‘é'—fi-?\éc; p-Phenyl
phenacylester mp. 82-3°  (Found C 74. 53, H
6.84; caled. for CaHgOs C 7497,
Iodophenacylester mp. 107-8° (Found, C 47.70,
H 4.72; calcd. for C](,H]uOJ C 47.77, H

4.76)

Ethyl ad-dimethyl-trans-sorbate (IV)

III 56g (0.3 mol) % 3HD absol.' benzene T .

B L, SUGHEO P05 (45g) Wi POCL &
skt Ltz 1.6hr. I M LB K 2o
z‘.'CbEf’f!'ﬁb EHME R 3 5o bp. 85~6°/6mm,
"D 1.5015 it 32g. kS £ 2T mp.
133-4°, Amax 273mp, ¢ 22,300 OBREHT D
Found C 68.44, H 8.60; calcd. for CsHiz 02
C 08.54, H 8. 63 : p-Ph.enyl.phenacylester\ mp.
102-3°, Found C 79.13, "H 6.64; caled for Ce
HzOg C 79.01, H 6.63, PtO: fi kICHEMELTT
“9"63: 1.97mol @ H: gﬂ&t{é{b"c ad-dimethyl

caproic acid bp. 115~6°/13 mm, 2 14261 %

¥B, Amide mp. 103°, Found C 67.18 H
12.01; caled. for CiHpON, C 67.09, H 1L.96.
- I’hcnylphcmcylcstcr mp. 66°, Found C 78.31,

117.91; caled. for ngH:cO;; C78.09, HT. 74.

aé—D_ixhetliyl,—y- carboxymethyl-trans-
_ sorbie acid (ViI)

a)  III ieMit mol. @ ethyl diazoacetate 7
Cu WIEED § LITHF RIS 3 (130~140°), &RV
T benzene AT P:0s THHEL, R bi.mifm%"
IARGRES 3 & mp. 185~0° B85 9,

b) 1V 20g (0.12mol) iz ethyl diazoacetate

14g (0.12 mol) X)i{%b&‘ﬂ@ IV-ic 0.5g ® Cu -

B RRET LD 1100 f1iz#i Uiz d DO LK F T2

UL Ne BRELVTRIETS (110~130°), M

IHIRYI R WERI T 3 & bp. 91~22/0. 0omm, ]
106 ‘

. Found C 77.94, H

H 6.806), p-

- acetone

WAk Em

Found C 59. 16,

% 20 —I

1.4725 9: bg 213%, WkEH ')'Cﬁnmﬁﬁﬂb’c mp.
185~6° (VII), Amax 274m~, € 29,700, Found
C 60.69, H 7. 03; caled. for CioHiyO4 C GO. 59,
H 7.12: p-phenylphenacylestr mp. 150~51°, -
5.80; caled. for CisH304
c 77. 79,"H 5,81 : IR-spectra {3 cyclopropane
DRIBRE L '

VIL o+ Bkt VII 0.5g % chloroform
30ml IR L 0° CHISHBROL /o TRIIY 5,
ST chloroform 2RI U (BETIZA), K2~

I8 EITi 10 D T ozonide ML, FIDIE

WETKRTHET AT 2. RHORZ» 5
% 2,4-dinitrophenyi hydrazone (mp-.
127~8° ) L UTHES 2 ©osd 6 pyruvic acid
% 2.4-dinitrophgnylhydmzone ~ (mp. 216°) &
UTHM U, | TR IRVOI BN & B L
T4 mp. DRFF 2 ¥ 3720, FRHED 51 p-phenyl
phenacyl ester {Caﬁﬂb mp. 119~20° @UEWQ
57117\_ Found C 72 80, H .11, Oxalacetic acid
1t keto, enol 0)7[,"6‘3Eﬁ@ tautomer i)i\?ﬂlg‘!n
THDHDT p-phenylphenacyl ester (D mp. &05}
DB TR T X203, ZODVHIDIMI Cae
HosOz, C 73.84, H 4.65 i2sRBRPHEE AR D &
{—H L, oxalic acid DEN &iZFRDOTH %,

VII OEiEG:  VII 0,48 % ethanol icifd>
U Adams OEGMEEEIINTES, K#LTS &,

20° KT 95ml DKH 2RI LMMER @-methyl-

y-isopropyladipic acid (mp. 04~5°) %8 T 30
H 8.68; caled. for CiollzO4
C, 59.38, H, 8.97; di-p-phenylphenacylester
iz mp. 106~7°, Found c77. 39, H6.22; calcd.
for CasHasOg C 77.26, H 6.48

ARE=IEL Ja, 1b). -
a) Ethy'l‘ diazoacetate 12g %};‘QIEHOJ IV 60g
~ 80~90° R TINABEFH & DENEZ R D8,
Cu @2~ TH4 Tl % By Tox, 120° ¢

Ne BSOS HET 5o BED IV 2WETH

WUAREE 2 KT 20 (LTFOHAEL 1) &L

b)Y IV 42z ZRAAE®D ligroin ikikL, Zhiclg

@ Cu ¥ %I~ &, # 1 ml fZD ethyl diazoacetate
LR 2 T IE U CHBRIG S8, DO diazo-
acetate (15g) RIEEUTIHFL. HWik% 130° finic
%onl}ﬁﬂm‘m*-@ao ﬁ“‘?é@&ﬂi’b‘ic ligroin
ROSRRISD IV %R XIRHE% 102 ethanolic Kali
THAKGZET 5. fdonizilikEg 2 7J<fethanol T
fHE U, SRR LERTT 2 LATANV R D B 4 T i
5, TP /j(-ethanol T‘ﬁﬂjﬁ;’ é%}_'(ﬂ ¥



7/ B G & S

# fraction % Beckmann T UV ® Amax ZHL
DWMEL Amax S 230~240mp D § D HLD,
iK% < bt e mp. 207~8° (Ia) ¥ mp.
- 208~9° (Ib) {37,

Ta (mp. 207~8° ) : Found C .60.63, II
7.11; caled. for CioHu Oy, C 60.59, If 7.12,
_equiv. Found 995 caled. 99.1, Amax 237 m-,
€15, 400, FTIRM=ZER A'max 23Smy, €15, 300
IR-spectra (Fig. 1). 3 KRB E 4L —BT 5,

" Ia A .‘(@ﬂj : . Ia 0.8g % chloroform 40ml

CIAIRL, 00 IR TR ITERIOA /o 2T U2 s
RIS B0 ERMIETICREL, ozonide iK%t
. «\iﬂ}il‘?}l:lcﬁﬁloﬁ}llﬂbﬂﬂbfﬁ}fwb. M Tk e 3k
T A TRA 2 W Ut 2 AT B o ML
¥h> 6 pyruvic acid 25 2, 4-dinitro-phenylhydra-
zone & UTAHEEI NI (mp. 218°) 587500 it (&)~
trans-caronic acid mp, 212° (310mg) HHFHi LTz,
Found C 53.36, H 6.21; calcd. for CiHyuOy C
53.16, H 6.37 T b Vo AR BEL
T mp. DEETFERILN,

Ib i3 Ia OTHESIREED 6 RETHE LTI 6N 3,
mp, 203~9°, Found C 60.60, H 7-07; calcd.
for CyliyOs, C 60-59, H 7.12: equiv. Found
99,7 caled. 99.1, Amax. 242mp. €15,700 IR-
spectra §3 Fig.2 (&) O Thd, 4V LB
(E3REALRIRE) Tk b (%£)-cis-caronic acid(mp.
173~4°) . Found C 53.40,
C:H10s C 53,16, H 6.37 Fg* pyruvic acid %
2, 4~dinitxjoxihényl hydrazone (mp. 218°) & LT4}
MUTz, Thbidske OEAR L RELLT mp. ©
FEF2RIBNT & 2B UL,

ATRRRMBROIYD E LiRfio1 DT s
RO 2 LT, XBIFEEDMITE G bNIcK
PR ER AT RIFR RO TRERIC L) ) SRR
&2, 11:[‘(&’}7‘4’3(6@}4!?'60 .

H 6.44; caled. for .

w20 %—K

Résumé

Addition of ethyl diazoacetate to ethyl ad-
dimethyl-trans-sorbate gives adducts, hydrolysis
of which yield (:i:)-tran's-,‘ (£)-cis-3-(trans-
2’-carboxy-propenyl)-2, 2-dimethylcyclopropane-
I-carboxylic acids (mps. 208, 203° respectively)
and @d-dimethyl-y-carboxymethyl-trans-sorbic
acid (mp. 186°). Their structures and configu-
rations are established and (‘:t)jtrm‘ts.-3-(trans-
2’-~carboxypropenyl)-2, 2-dimethyl- c&clopropaxie-
l-carboxyhc acid is shown to be the racemzc form
of mnatural chrysanthemum d1carboxy11c acid.,
Thus, the geometrical configuration of the sxde
chain in chrysanthemum dlcarboxyllc ac1d 1s
now considered to l)e {rans, :
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