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Racemization of the Naturally Derived Chrysanthemum-dicarboxylic Acid. - Yuzo Inovye and
Minoru Omnxo (Institute for Chemical Research, Kyoto University) Received June 13, 1960 :
Botyu-Kagaku 25, 106, 1960 (with English résumé p. 108) .
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RIRBZEHEY® (+)-(AR: 3R)~trans-3-(trans-2'-
carboxy propenyl) -2, 2-dimethyl cyclo propane-1-
carboxylic acid “Cdh 5z 21X BEiZ it dhiP e
ZATHBHH, TOBMMBRINMERBDIT Lo THDT
BREEITEDRURIRS 725 “pyrethrins” o 1HIR4 4}
LLUTHRESNTERED 7 £ LT oW TOfikiE
BIECTH 5, BHLHRO XS LT FA B 48
=2 FVEMHBUCT £ 20T B LD TRII L.
7 € LB =FEIL BRI ARLY 1T Lo THEICES
NBX5XE> TWHOTYHEZ O LORERTED
U L I8 MU FRD T ARG THI~IE ozone,
halogens, catalytic hydrogenation ¥ KMnO; 7
L LT &< Ll cyelo propane ring '@ H1 {2
“lock” Eviz 2 & O RERFEH HBHERRRN O
TTEBT I T 5 LBHAMNRDHEHZLEED
R Blgv,

(+) Methyl trans, trans-chrysanthemum dicarb-
oxylate % absol. methanol F1C4: mol ¢» KOCH;
LEMLIE, W TG L VWHED ester
F$C0.67moD) &, ER{L L 7-EEE(0. 32 mol) L iz5HF B
Hiftt ester 32 WA T % & 1M AR L mp 79~
80° T, ZDEIX0.12mol Tdh- 7z, ZOREEIX(E)
methyl {rans, trans-chrysanthemum dlcarboxylate
TH 5T LRI ARIC ko THEARE L OREL
IR ORI Ko THER SN, #fZRvic Bk
ester M HUR T £ IREZLRETH DD,
BEEAWMELTH S E, TORIZIBED T € T k%
BL T & 7o, b I N A-IF5 2B LT[R
L7-BBRAPNX 0.32mol iYL, 7rd Y R
2 HEFE % & half esters : dicarboxylic acid ik
44:56 ‘Thotz. Tk CH:N, T ester {LLFENET
FHETDE, ZOFFCL I vt ke8I L
o7z, S LS 1 Al KOCH,; WP Gt ester
DHLEINBHBT LT it b,

Wik ester HE LT EER UL CUFRER 3~
4 [ DX T R IEHE ester R FRA LERL
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z0 28%
AOBE=27 VR ERMNTS £ 14T 3

INEET 5 & S bd B 2 2 5SS,
ZOFET A v 72 KOCH; 1mol © 5 % kLI
Tanrz mol % 0.5mol TH B, T O RIERIT

VIR Uz v B ERZka B E LT
half esters (2FH2) & dicarboxylic acid % oz

SNTIRCWS, ThBIRFE “DUKAY” 21T
FRANCTHET 20 TR, ORI HTIYEEIC
> % “phase” L LTHELELTWH D LB XL DHRE
Th5, =D &k -COOCH; & KOCH; X o inter-
action ' -COOK & €OCH; ion & BF#E~ BN 5
ZENLULTHHRDZ ETh-T KOCH; 13 ester
@ OCH; group & 54 methanol &> OCHy & D3Z{Hk
Offfy, Bl ester exchange (transesterification)
o> TV H T Labh b, COHEQHERE, HU
T & %o 7o alcohol ITIFAIE XV, T ORI IX
7 & 00 BR VW 5 A % ester 14 () methyl
trans, trans-chrysanthemum dicarboxylate mp 79
~80° % absol. ethanol FHIC | & & < FFM FiTsLeE
PELTH D & A X7z ester (0.63 mol) i mp
33~34° D5, 0 (*)diethyl trans, trans-chrys-
anthemum dicarboxylate Cdh- TEH LN X EIZ
BRI I > TR bOLRAE SN, b ester @
-COOCH; XjAff ethanol & iz Ricik<72X 5
7% transesterification AYFEILTV> 5 HED HRT
H5. LORBHEDDROEHESBRHIN LS.
FIRED dimethyl ester i, ARIC Lo T
ester % IZKS3AZL < pyrethric acid BI% frans-3-
(trans-2'-carbomethoxy propenyl)-2, 2-dimethylcyclo-

propane-l-carboxylic acid % {8A &3 B4CidK

‘DILWER(C alkali JLFRET 5 & X1 half ester DL

BRE» MBI T Eivwir DIKkEnx T Bl caustic
alkali CRLT AR H 5 EFIR X OB O
alcohol & L T3 methanol Zfivisidiuy, &
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ELIHES transesterification HNT 5.

P D ONERESE =FRO 7 « Lo BIfizon
CEAMETI2d BH: Washington k220 K. B, Wiberg
FEP VIR enolisation RRMTHIOTHHS

LRMCTHFERFECo 13 enol {ELIGTE Cop 0F
N ERTURETH 50T enolisation 2PLT LT
12z & T{LEHTT &y, Florida HiyLAY 0
H. M. Walborsky ##Z® 12 Zivicd LIRIg

D X 57 system *C r-orbital & overlap L 7- model
LHE~HNIC dicarbanion BT HLDOTHHO &
L., ZOFXFEENT 50 CUSRIIR TS
249% dicarbanion 5%, $&D 1 R:3R-con-
figuration X5 Lizb o &, ke s T
planar structure %t % dicarbanion 3% D 5 & 3
LD HIMcE L DR EH THs T, ThizT HR 0
trans addition A2#IVIE (£) trans, trans 5 %5
By HERL 5 b HW T D LM TED: &
%5 planar dicarbanion {23} trans-addition D2
AEDBL L BT 52 L HSELVW» S cis-addi-
tion LMARF ZRIT L ST, THTHE (B s,
trans KBIEIR & LTESRARIER BV, ()
cis, trans FE mp 209° 4, %@ methyl ester bp
100.5°/0.5mm 3Lz LER{LAY E LT BH¥H
BY BRKRLTWELDTH S, RHICARBRTII L
HRUT X 5 T ERINT () trans, trans ko B %
30T (B cis, trans KX L ERLTWILWLD
T b, o T dicarbanion LT OIRL LYY
SRBITiE, —AHEIRL 7 (£)cis, trans (A3
iz (&) trans, trans A~REELL 72 & F~daidi
S, —AfYT cyclopropane B base = X - Tk
Z cis B2 trans FEHs “equilibrate” Xh 5T k3%
ABH TV S LR BHEIZEH—WRIZ oWV T b ifls®
%&6#5%®mﬁﬁ%%6.%bﬁmtla1%%
B (X)cis, trans ester (I Wiz Exko
SIECFRL T LRSRALIN L (L) trans, trans ester
~OFREALRIED bhviero fo i b cis—>trans 1
B LI oiavs, f8- T dicarbanion ik
planar dicarbanion ~ H? o trans-addition DA A1
252w RHMZESET 2B 5BMArILTOND
BOROBIREZD T & HERIBITEATED T LTk
5. Cwy C» @ HETFH% methoxide ion DOIHEIZ

- TRMIZBIXET 5. fl% frans-elimination 332D
transition intermediate & LT cyclopropene-(1,3)
PERT D LB LONRADELTHD, ZOI+

LSRN AR 2 72 &0 TH 5 b, TOD
mechanistic process 3 AR CHDHEZTRL
PP X D AT trans-elimination 1253 %
WfTFR D trans-addition #Z D cyclopropene inter-
mediate [ZHEANDT LI BB THD, < T planar
cyclopropene 1= H® ¢ trans-addition H3ghiE(+)
trans, trans KDHHIERT 52 LiTi b FEHIT Y

MR T 5 2 LT E 5. Cyclopropene {L451912
omguﬁﬂrud;biﬁw¢ Hi~Z sterculic
acid® 3% ARMNVIZ L BELLGHE LTHISR T
W5 L0 1 DI RIGEIZ BT 570 &Y
A L LTSN TW 501 H 5,

ES B

Methyl (+) trans, trans-chrysanthemum dicarb-
oxylate @ 5+ 24t : Methyl (+) trans, trans-
chrysanthemum dicarboxylate bp 111~112°/0.5
mm, #p?® 1, 4815, (a)p'® +96.1° (¢, 3.8, methanol)
28 g (0.124 mol) # absol. methanol 340 ml {Z &
oL 0.5 #-KOCH; 270ml Z Nz g hicdy 1 ~2
hrs. FUHEH U 7c #, BAIET methanol Zifd: L
WHIRH IR AL TIAIEL  ether THlT 5,
Ether filibi 27Kk, %k (MgS0,) U7 ether %
PR, ZEEY (18.7g) Ziyifd 5 LhddnsiniT 5
B TR THFiIGI L methanol 75 53 5 & mp

79~80° DEEEY 3.3g (M. T & 3 3k methyl

ester DFEARMY LERET 53 mp T3 IR i
SEEIT—F LI, R5& L7\ ester $5(15. 1g) bp 92~
4°/0,3mm, np'® 1.4912, (a)p'® 4-78.8° (¢, 3.1 me-
thanol) @ IR B FARE D ZIL L —F L 7. ester
3L 7= alkali #E7KIAIN A TRER % $ & U ether Hiiii 4
5L RBABST & LT 8.2g %3, Zo 53mg
tX 7/50 NaOH (1.0056) 19.92ml % %t 3 5. &
Moy % ether [z l, BEO CHN. 2 Inmi <
ester [t L#EEIT % & bp 95~7°/0. 5mm, np'¢ 1, 4909,
(a)p'® +79.5° (¢, 3.0, methanol) ¢ ester 8.8¢g
247z, IR IELARME L —B(L i, Ester #{2AL
Lt E<ACHEY 3 X3 & mp 79~80°
D (£dester 25.5g #{iie.

Ester z2{fi:  Methyl(+)érans, trans-chrysanthe-
mum dicarboxylate 4g (0.017 mol) % 40 ml o
absol. ethanol &L, 0.5#-KOC.H; 40ml ’C*L
B, METH & EIBom<+5,. Ether fililllic X
[ X 37z ester ¥53i: mp 33~4° (ethanol b)
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Th-te (2.6 g). Ethyl (). frans, trans-chrysan-
themum dicarboxylate OFiAZ kL mp, IR Jkiz
SEalc—F L7z,
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Resume

Methyl (+) lrans, trans chrysanthemumdlcarb
oxylate, when .treated with potassium methoxide
in absolute methanol medium, racemised in 28%
yield. Successive three or four times repetitions
of this procedure with the uncrystallisable ester
fractions sufficed practically complete racemisa-
tion of the active ester employed.

‘ A Novel ‘Synthesis of a-Methyl Muconic Acid. Shyuji InaMasu, Yuzo Inovve and Minoru Onxo

(Institute for Chemical Research, Kyoto University) Received July 28, 1960.

25, 108, 1960 (with Enghsh resume, 11D).
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20, a-Methyl muconic acid OFEHE Wb, L=, KT R GUEKE (¥
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o-Cresol %»E#EM{LL T a-methyl muconic acid % {3\52'3' AhER ENEUA S ROBEIRG %
A3 5, FHEIX o-cresol b 5 IHFEL T a-methyl catechol 2 A% LHEIZ Cvd b Re{LYEIBES!

iz X b a-methyl muconic acid OGR4 1z,

Ozone #fi{bic k- TRISRMOBEAHNRE S -

7293 peracetic acid iz & 3 ERILMEITIZHL R TSN THEFT L a-methyl muconic acid %48 7:.
U TR OEERGICHEBR U TR LM EL, Bon2BREDTHMTEDO LOTH- 12,

o0-Cresol 7% peracetic acid ,\ CIEHEEB{LL T a-me-
thyl-cis, cis-muconic acid 4R35 HIEL 321 Tic
ML XN T VDA peracetic acid i X AR
13 a-methyl muconic acid Dftiz quinoid Bt 4%
YHL, T iLb‘lEi’ Taa L TH RO B Ok &
HA~Ah

Peracetic acid Q% OB VT, HERE
TR SREO GG 2R LB ol
AOJREMIT a-methyl muconic acid DILELT—ALIZ
B,

0-Cresol »»5 a-methyl-cis, cis-muconic acid o=
Rz ORBILEERE & LC o-quinoid B2 #2CHEFT T
DB NWEETH S, JR5BIT peracetic acid
2 X 5BLDEE  p-quinoid. E! intermediate DHERE
HREIF LN L VDTHoTHFRIGIZRIL LS
p-quinoid FIDTHUERL Sy SARLITRIT 5
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{% a-methyl muconic acid OILRDY;2DTIFE
L <7\ p-quinoid BN X D B SHERL, Zhalmg
AUTHERILT 295 bp e EZL N5, EosT
o-cresol 2»5 IMFELT, 225 p-quinoid D HRE
B & o-quinoid ML R KT DM E LT IEA
% X VIR TR DY L THS 5.

Pt w bij:xtabiaff‘wmﬂ K 5F p-quinoid T
SYHORIEZB L UFIUR T a-methyl muconic acid
%{3 5723 o-cresol H5 a-methyl catechol &R
L, TR EIEBEZIZ X b a-methyl muconic
acid %3,

ZOAREEE FRCR T FHT ik 2.
(I:Ha ) CHs A CI:H3 CH3 v .
O -Oe OO
\ -NO \ /—NO_ J-No.
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