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t~&Epoxy diazomethyl ketoxw 1 represent a class of 
compounds containing two reactive functional groups. 
These substrates are of interest as they enable us to 
study the chemospecilic behaviour of reagents that are 
reactive towards both epoxides and diazoketoncs.‘~ 

In design a&poxy diazomethyl ketones 1 can be 
synthesised by introduction of a diazo group into a 
molecule already containing an epoxide function aod 
alternatively, by formation of an epoxide with reagents 
possessing the diazom&yl ketone moiety. The latter 
approach was wed by Woolsey and Khal# who per- 
formed a I)snenr, condensation of wn-enolisable al- 
dehydejwithl-chloro-3-diezopropaaone.Thispapa 
deals with the preparation of a&epoxy diazomcthyl 
ketones starting from epoxide containing compounds, 
viz glycidic acid derivatives: 

TlR5rstseqoenceofrcactionsllsl!disdepiiin 
Scheme 1. Claisen sapoG5cation’ of glycidic esters 2 
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af$+%l/odium glycidates which, after careful 
ac&k&on were u?nvatul into glycidic carbonic 
tuh*iby-ntwithethyIchlorofommtein 
tkplemlccoftricthyiamine.withwtbeipeh~ 
tbc3cmixaIanhydridc!3wt!xctreatedwithsliohtlymore 
tlmntwomolaraplivakntsofdiszomethane.w~efew 
exc&Mmtbcd++poxydiFzum&ylk&nK!awcxe 
isolatedbycqsMMmnorby&omatqmphyinquite 
v yields (Table 1). W~KZI attack of 
-takcaplaceatt&carboniccogroupin 
themixcdalhy*anImwalltaisi&reactionoculm, 

namely the formation of methyl glycidates and ethyl 
Atate (only the former was isolated in so= 
cases). ‘Ibis side reaction could partly be suppressed by 
tlRuseofabulkieralkylgroItpintln?chloroformate 
such as the isobutyl substitwnt. 
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Treatment of weIldried sodium glycidates 5, nuqeoded 
i.ubenzeneorpf&ablyincarbontetlachlo?i&,with 
oxalylchlori&gavetlleacidchlori&a~almostqw- 
titatively, sabaeqwnt lea&m with exccas of 
diWdblWnSUltCdillthediazokCt~1iU#OOd 
yields (Table 1). Cllycidyl &brides wexe prwued by 
Spl%ialeaadFrszier*illesSe&llytlEMUlMmSnna 
du@ their synthesis of glycidan&.& 0; z 
turnedouttobeofcnlcial&ortaMx 
glycidatu do not contain any adherent water. Con- 
version of glycidic acids 3 into the comxpoodiog 
chbrides6umldalsobeaccom&hedbyus&oxalyl 
chloride.’ howevex, for our pm-pose the lwllts were 
geaaanY ~satisfactory. 

eaters (&mime&al). a-&i iwbshtd *Ckhb 
cddbL?obblidviathcDarzum-inn 
tiaital numba of cases only (type Zc, g and U. 
Iiowevcr,3,3-dimethyl-2-arylacrylicaMerswoldbe 
obta&dinasequenceofnxtionsfrommdbyioxalate 

couldbeobtaiwdas&pictodinScbm~c4.Treabncnnen 
tbea-oxoesters7withexcuJaof- 
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Table 1. 

Yield (9) Yield (8) 

o0. R1 R* R3 m.p. 'C via anhydride via acid chloride 
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Scheme 4. 

in the epoxy esters 2 (q, s). This reaction failed when the 
aryl substituent is mesityl or p-methoxyphenyl. In one 
case this method was used to introduce a diaz* and 
epoxide function simultaneously. Saponification of a- 

0x0 ester 2r, subsequent treatment with ethyl chloro- 
formate and triethylamine, followed by reaction with 
excess of diazomethane gave epoxy diazo ketone lr in a 
one pot procedure. 

The chemistry of epoxy &methyl ketones will be 
described in forthcoming papers. 

-AL 
All bps and m.ps are uncorrected. M.ps were measured on a 

Keiibert m.p. microscope. IK spectra were taken on a Perki* 
Elmer 257 grathg spectrometer. NMK spectra were recorded on 
a varian EM 390 instrument, using TMS as internal standard. 
All crystalline epoxy diaxometbyl ketones showed a correct 
elemental analysis. Tbe glycidic esters Za, b, c, e, f, K 4 b j, $ I 

were all prepared through a Darxens condensation of the cor- 
responding carbonyl compound with the appropriate a-cbloro 
ester.“* Glycidic ester 2d was prepared by oxidation of ethyl 
cis-a-phcnyl cinnama@ with mCPBA in relluxing be-. 
Glycidic ester 2m was pmpared according to t%rxens.” Estexs 
Zn, 0 and p were syntbesised according to the procedures Out- 
lined in Scheme 3. 

hpamtion of 1 via m&d anhydtidev (gcncml pmcedum). A 
small excess of 4N HCI was added to a cooled (ice) sobt of Na or 
K glycidate (15 mmoles) in water (5Oml) (sometimes some 
MeGH is needed also). In most cases tbe acids 3 precipitated. 
After extraction with ether and drying of tbe ether soln over 
I&SO, at 4O, slight excess of KtxN (16mmoles) was added and 
then, with stirring, one equivalent of ethyl cbloroformate in 
etber. Tbe soln of mixed anbydride obtained after ttltration of 



Et>N.HCl. was added to an excess of ehred disuwetlram? 
(&llnmoks)at -#p.Afterstand&fo1.2daysatroamtaupand 
6nrr&iofsomesolidaadoilymataial,ex~sotdisunmthene 
wpsnmovedby~withlir.Reem~ofthesdveatlprve 
~~l~~~~~~k~e~~ 
XemeorEtoH.Inaw?sthecRldcplaductisoily,aystPlscoukl 
be 0Leaiucd by trimatbn with etha-peatrae. Yii and m.p. 
arccompikdinTabk1,spectrddabiaregivcnbdow. 

Prrpanllionof1oio&cMoridw6~pnmmur).A 
suspednof2OmmokeofcarefdlydrkdNa&cidatein75ml 
ccI,(orbenEne)coatpiniqBc5dr&pyridinewestreatedwith 
a soln of ox&l chtorick N mmoles) in CCL (1Omlh white 
~~~~~M~t~.~~~ 
ally dissolved (0.5 II). Solvent and excess of oxalyi cbloIide were 
rcnmvedinwcvoatatemp c109Aftaa&Monofetberaad 
s&mp’ent ffltmtion, excess of m in etbu 
(5Ommoks) was added. Aftcz standing ovan@t excess of 
dhzomethaneadetberwasremovedbyftuid@withN~,~vh@ 
at& 1. Cwtabth from en m solveat gave pure 1. 

(K=N2, vC=O). ‘If-NAiR (disk -proton, &xide protons, 
rem&& protons). la: IR (KBr): 2100, 163Ocm-‘; NMR 
(CDCl,): d 550 (II, lH), 3.25 (6 lH, J= 13Hz). 3.80 (6 lH, 
J - 1.2 Hz). 7.25 (br.s, 5Ii). lb: IR (KBr): 2105.1618 cm-‘; NMR 
(CDCl& I 5.05 (s. lH), 3.80 (s, lH), 7.23 (m, 1OH). lc: IR (KBr): 
2110, 1632cm-‘; NMR (CDCi& & 5.67 (s. HE), 4.37 (s, lH& 
6.7-7.4 (m. 1OIQ. 11: iR (ICBr): 2100,1628cm~‘; NhfR @XX!& i 
5.65 (s, -1H). 4.i7 (s. lH-), 7.2-7.8 fm, 1OH). le: IR fKBr): 2105, 
1642cm-‘: NKR fCCLI: 6 5.02 (s. lm. 3.51 (s. 1Hf. 1.66 (II. 3H). 
7.32 (m, 5&. It: Irk (I&): 2120; i630VCm-‘; fiMRCQ$8 5.7;i 
(s, lIi), 1.10 (s, 3H), 1.65 (I, 3H). 7.37 (m, 5H). 11: JR (ICBr): 
2115.1639cd; NMR (CD&MD,): 8 6.00 (s, 1IQ 4.44 (a. lH), 
2.19 (s, 3H). 6.% (s, 4Hh 7.1-7.4 (m, 5H). lk IR (KBr): 2105, 
1629cm-‘; NMR (CC&): 8 5.60 (s. Hi). 4.24 (s, lH), 2.21 (I), 3H), 
6.75-7.25 (m, 9H). li: IR (KBr): 212&163Ocm-‘; NMR (CC& II 
5.49 (s, lH), 3.13 (s, 1H). 1.62 (m, 1oH). li: IR (llcat): ZlM, 
162Ocm-‘; NMR (CC&): 8 5.62 (s, Hi), 3.42 (a. lH), 13-24 (m, 
8H). lk (KBr): 2105,1626cm-‘; NMR (CDCl$ d 5.60 (s, lH), 
3.35 (s. 1H). 1.1-2.3 (m, 14H). 11: IR (I&): 2115, 1614cm-‘; 
NMR (0: 8 5.60 (s, 1Ji). 1.44 (s. SH), 1.62 (m, lOHI. 1~: IR 
(aeat): 2100,1625 cm-‘; NMR (CC!& 6 555 (s, Ill). 1.30 (s, 3H), 
1.33 (s, 3H), 1.40 (s, 3H). h JR (K&r): 2100,1615cm-*; NMR 
(CD&): 6 5.76 (s, lH), 1.06 (s, 3H), 1.50 (s, 3H), 7.15-7.80 (m, 
5H). lo: IR (KBr): 2095. 1615cm-‘; NMR (CDCl& d 5.72 (s. 
lH), 1.04 (s, 3H), 1.46 (I, 3H), 2.32 (I, 3H). 7.0-7.5 (ABq. 4H). lp: 
IR (ICBr): m, 162Ocm-‘; NMR (CDCI,): 8 5.75 (s, lH), 1.05 (s, 
3Hh 1.46 (s, 3H). 3.76 (s. 3H), 6.80-755 (ABq. 4H-l. lq: DR 
(KBr): 20!&163ocm~‘; NMR (CC@ 6 5.57 (s. lfi), 2.84 (6, 1H. 
J=6Hz). 3.06 (d, lH, J=QHz), 7.27.7 (m, 5H). lr: IR (K&h 
2100, 162hm-‘; NMR (CM!&): 6 5.65 (s, lH), 2.20 (d, IH, 
J = 5 Hz). 2.53 (d, 1H, J = 5 Hz), 5.11 (s, Hi), 6&7.7 (m, 1OH). 

MerhyI 2-phenyl-2$-epoxy-pmproMtr 2q. Methyl phenyigiy- 
OXYlpte’ (1.648, lo IllmOks) diX.dVCd ill CtbCl WX.3 tIC&d With 

dkzometlml’e(#)mmoks)inetberet~.Aftadandiqefor2 
daysat2LTexcessofdiazometlmoedsolventwereevapoded 
ad the rdue distilkd in wcyo, ykld: 1.11 g (68%), b.p, 8& 
86ol0.3 mm Hg; IR (neat): #=O) l’liocm-‘; NMR (CC&): d 
2.78+3.30 (ABq, W, 6 Hz), 356 (s, 3H), 7.75 (m, 5H). 

Mkthyl ~~~~~-2~-p~~ 2r. fJ,/J- 
Diphenyi-ao~ioaicscidtsse~oflr)(1.og)dissdvafin 
dK!3WPIh?JltdWithXIlCXCCUOfCtbrerldiSXOmetbsne.AItet 

staodiq ovanight, nimiO0 sod naloVal Of solvent. 2r was 
oMained in a qua&ah y&l. TIR: v(C0) 1735cm-‘; NMR 
(CC&): 8 2.41 t2.77 (ABq. W. J =SHz), 3.48 (s, 3Ji). 4.95 (s. 
lH), 7&75 (m, lOIf). 

M&yl 2~-f~~~~-p~e k Methyl ff- 
tbknylglyoxyktes was treated twice with an exccas of 
dkzomeh as descdai for b, yield: 68%: bo. 86A4VO.5 mm -- - 
IQ; IR (neat): v(GG) 1740 cm-‘; NMR (Ccu: h+ 3.32 (ABq, 
W.J=6Hz~.3.72(~.3H).6.76-7.27h.3JfI. 

i-~-3&h&h&~-3,4&&h&-2~ lt. To an 
icacold sole of N+3dipbenyl-2-oxaproph&“’ (X62& 
lOmamiesfirtwsta(5oml)oneeqldvaf4NHcIwssaddal,The 
~~~~C~~~.~~~~~ 
driedover~,(o9,fMaedandEnatedwith~~(l.l~ 
11mmoks)aadethylchloroformste(1.08p)iodha(10ml)atQ. 
After.sti+forlt’Et~CHlwMeltered~alKithefhtrate 
&cd to m (5OfMwks) in et& (15Oml) at -w. 
Afterskndilqtfor2daysexceasofdkzometbanewasremovai 
~~~~~~~vente~~~~~ 
crystdlized from petrdberh’uzne. YieM: 1.42g (51%) of yel- 
low crysMl& lr, m.p. 13&M? (dcc). 
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