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Uptil now, it ie gawrally l ccsptsd that Hagaunn'a setsr (1) (ethyl 2- 

methyl-4_oxocyclohsx-2-snyl-l-cmrboxylate) (I) is monoalkylatsd nxclueiwly 

at C3 (21, and the reaction has found application iri nummmue synthmmsa. During 

ens euch l lkylation with sthylp -chlompmpionats in pressncs of ethanolic 

-odium sthoxide, we obtained in addition to the nonnl k&o-e&or (fI), prc 

viously reported (3). l crystalline acidic pmduct, rn.p.172’ in 12-l% yield. 

The yield wae l ub~aqusntly incrsmaed to 25-3U$ wing an mxceas of bmme (1.5 mole). 

The nx~lecul~r wight, 236 and elemental l nm1yei.e of the compound carrampondad to 

. formula, C H 0 
13 I.6 4' 

derivable from the nsutral wter (II) through elimination 

of ens molecule of sthwol. This together with ita UV wd IR absorption d&m: 

h 
Ill.*. 

(EtOH) 325 n)l. (loge 4.37) and 394 v. (loge 4.14) ,I hm_ (NaOEt) 394 v. 
. 

(loge 5.24),3 (1%) 2600 (OH): 1718 (C02Et). 1615 (C-0). and 1580 cm:‘K-C). 

indicated l vinylogous diketo-aster structure (e.g..III) awtiting in H-bonded 

em1 form in the! solid stats. NMR and IR in chlomfon solution. on the other 

hand, veze consirtsnt with a mixture of ksto- and enol-forms. 

The compound on hydrolytic dscarboxylation, afforded an acidic dikatons, 

m.p.l7P, h 
nsx. 

(EtOH) 318 m+. (logE4.40) andAmax (N.OH) 382 v. (logc4.92), 
. 

-1 
+ The ususl hydmxyl band nt 3400-3200 cm. 

-1 
1s shifted to about 2600 cm. 

due to formation of strong H-bonds (4). 
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which YU differant fmn 1,2.3,4.5,6,7,8-oqt~hydro-1,6-d~~n~phth~~n~, 

m.p.44-4k (S), l xpmctmd Cram the l tructurs (III), but wma idsnticml with the 

mm1 fom of the iaomeric octal-2,7-dione (V), n.p.174-176' (6). The diketone 

warn further chmractarlad by the formation of n monomethyl ather, a.p.98’(2 vinyl 

H’s at 4.28 and 4.58%). and l N-~thyl~nilido-duiv~tivs, a.p.170'. The 

originml dikmto-rtmr had thsraforr thm l ltsmativa mtructum (IV) with an 

angular cwboothoxyl gmup. Ita fommtion could be rrxpleinsd by an initial 

l lkylmtion of Hmgaunn’m entar l t Cl to tha k&o-e&or (VI) which submequmntly 

C02Et 

I 

0 

Q 

oaJo. o-.. /. 
R Et 0,C 

N : R=COZEt YI: R = CH2CH2C02Et 

Y : R=H Ml: R= CHMe2 

0 

Co I 
0 

tO,Et 

III 

0 

undmnmnt an interns ClaLmn condwwation in prmmmncm of bane. Thm dikmto-utmr 

(IV) afforded . mmcmothyl other, m.p.10f,h_(Et0H) 310 I+I. (log64.48); itm 

l twctun wm confiend by itm NCR spectwmr n triplet (JH) at 8.76rand l 

quartet (2H) at 5.8Zt(J-7 C/I) K02CHZCH3), bmad multipI& (Eli) at 8.3-7.4t, 

l l hap minglst (3H) at 6.45Z(OCH3) and two singleta (l+l H) at 4.50 and 
h 

’ 4.102(vinyl H'a). 
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The irolation of ths diksto-aster (IV) indicates that the olkylstion of 

Hagmmnn's sstsr ia not aa sslsctivs S.Y fonsrly believed, but it leads, l tlsaat 

in some asea, to a mixture of Cj- and Cl-•lkylated pmducta. The failure to 

Adsntify the latter in the past may be due to the fact that Cl-eubatitutsd 

product is n~rs cesimtant to hydrolysis and is therefore left out in the higher- 

boiling fraction during such operation. It may be noted that all structuml 
I 

dstsnninstjons wmm based on the reactions of the hydmlyssd products. 

We al&o rsinvsstig&ed isopmpylation of Hagemann'a wtsr (ta) and found 

that the alkylatad pmduct afforded two semicarbaronss, ens having m.p.141.5' 

(major) snd ths other n1.p.210~. Hydmlyeia of the mixed k&o-wtsm furnished 

2-iaopmpyl-Lmsthylcyclohsr-2-en-l-one and aomm residual keta-eater (~15%) aa 

ths high-boiling fraction. The latter readily formed a saicarb~zon~, m.p.2M" 

(idsntical tiith the &ova), and a dinitmphsnylhydmzons, m.p.145'(7) l nd warn 

found to bs idsnticml with ethyl 1-lopmpyl-2-methyl-4-oxocyclohex-2-snyl-l- 

cmrboxylats (VII), an authentic spscimsn of which warn synthesised as follwsr 

Ethyl 2-carbosthoxy-2-isopmpyl-S-oxohexanoate on intsmal Claiman condensation 

effordnd ethyl l-isopropyl-2,4-dtixocyclohsxyl-1-caboxylate (VIII). The latter 

was convsrtad into its 4-isobutyl en01 ether and than tfsatsd succemsivmly with 

msthylmmgns~~ium iodide and dilute acid (6). Idsntity of the two ksto-asters 

was eetmblimhsd by comparison of semicmrbozon~ and phenylhydrmrones. 

It ia a.ntsmsting to note that the kato-eater (II) doss not cyclime with 

bass though the isomerif compound (VI) wxma ta cycliss vsry rmmdily. The 

qumtsmary carboethoxyl gmup in the latter haa possibly aomsthing to do 

with ths ring-closure. 

P.rti.1 support of this work by donmtion of E.I.P.W. of Calcuttm is 

gratefully ackmwlsdgsd. 
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