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SYNTHESIS AND CONHGURATIONAL ASSIGNMENT OF 
DIAWEREOMERIC 2,4-DIOXASPIR~5.~UNDEC-8-ENES 
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Reently’Jth#ehaabculgreatitltcrcstintqe&tmar 
iaom&smof~disubdutedad2JJ-trnubdd 
1,3-dioxams1.Bycquilibntionoftbeisomrswith 
BF,inether,theAvaluesofvariousgroupsin~two 
podionshavebcxoddcrmidanditwaashownthat 
thcaplatodprcferelNcofalkylgroups,foriMtancc,ia 
largc!riothczpoairionthaninthe5qo&km. 

1 2 

ThcsFlmctypeof&,rmnrkiomcfismistobcexpec- 
talfortbespirodio~%thediastaeolnersofwhich 
my h cdWa&nd - 3 - R - 2,4 - diox- 
aspiro(s~ - c - 8: kc ad r - 3 - R - 2.4 - 
dioxaspk#.S)u&c - t - 8 - CM.)-’ However, aMmu& 
several derivativea of 2@CH(CH,h,’ CHSHz: and 
CH-CH-CHap have been described,, an kmcrism of 
thiatypewasnota&mval.wbiletkaccXqnndswsre 
notstuliedbyNMR W+WYS*W 
analogs, which are co&urabody uniform, have been 
inteuaivcly investigatal by NMR to derive the dkct of 
tkS&OtilhgCOllthefiXtgiMShlberria? 

IlIthisppcrweWisbtOshOwthatc4mpoudOftYpc 

2 are generally obtaid a3 1:l mixtIm% of the two 
diastcfcomer8andwtaspurecompouodsaswaapre 
vioudyaswmdourintemtinthestaeocbemistryof 
tbcse.spirocompoudswaspromptaibythcirwefd- 
ness’ as compoaents ill pc&mlX. we tbercfon? attanp- 
taltoobtaiatbepurcdiastcfcom8lY,toaas.igntheir 
COldlgU&ll,dtOcomparetbeirOtiaCtOrY~. 

lkspirodioxanu7-12wereprcpadfromthccady 

availabkDi&Alderadduds~d4.100ntreabnent 
withanaquoauaalkaliWEolukmoffonnal&hydc,thalc 
cyclohexolmlxundagoanaldolcondensatioafdkwad 
byacnx+Cdxxaromactiontogivel,l-dim&ad- 
3 - cyclobcxalc s”*aaa tk 3.4 - dim+? d&ativ&: 
Mip&iWly.Theacd-catalyzed~ 
5 ad 6 with formakkhy& yielded the 24 - diox- . 
aspin+XS?tr&c-8-~7andR~comsponbae 
acedntn with acdaldehyde, propioddehydc, and 
idutydehyde, rcqadively, let to immdc m&urea 
oftbe3-a&yl-2,4-dioxaspin@ioxaspiro[SJlaadec-8-ene 
FU. 

The analysis of the spidioxanes M2 by gas 
chnwatogaphyand’HNMR spectroscopy (= =xt 
84dm)rcvepkdthatindependentlyoftbeMturcofthc 
alkyl groap R 1:l mktuns of two isomers were 
obtaind.IntbealscoftbcmcthylandcthyldeIivativcs 
,andH,sqnldonofthcdiartaeomas wasadkicvd 
byfmctioddistilla&muaingahighrcsoh&ncohmq 
thCbOitiDgpoidSoftkiWQW898pnd9bandofldr 
and l#b di& by 19 and 1.1’. reqndvely. Tbc i.uqre 
pyl dcrivdve 11 haa been prcvimdy sydlkxd by 
Ro&stv~a+wa8aasomdtobcapurcwmpound; 
itwaacharendbyboilingpoint,refWiveiadcx, 
andcleaMtdanalysi&siIeRadeatvaltuMdrsilnk 

. . 
~procedan,WCbCliCVCthothCobtainedthC 

samecquimokmixturcofthetwodiastcWmaslla 
andllb.‘f%etrimethyIanupmmdl2gaverisctoonly 
onc.pcakillthcgae chromrtoprmbutthcaualysisof 
the ‘H v specWm c-y dcmocmtmtcd the 
~~WpaTkd1:1mlxtmeoftbctwoisomrJ 

. 

AsmaltdzcaawumMLuerarrcerriromcPirmof 
3-ddtatal2,4-~5.s]aadec-8-eaes,wbich 
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R CHO R 

R 

7 R-H 

4 R=CHg 
CH2OH 

8 R=CHS 

CH20H 

R 

4 R=H 

I R=CHS 

& R=H, R1=CH3 

101 R=H, R1=CH2CH3 - 

11a R = H, R1 -CH(CH3)2 

la R=CH3, R1=CH3 

basbcenowbokedbyprevhsworkau,iaofc&,hcrru 
type.siDwwctmvebecll*tosqmmtcthei&m!efain 
twocaaea,wettkdtodetamiwtheconftmatrop 
tk3eiwwers byanalyhoftbrir’HNMRqmctra.i! 
tbefollowhgwcwillprovetbattbe~)rand 

totlkcc&saia. 
Tlktimeaverage-oftbepllmntcompound7 

canbedqktedbyhvopcrp&hhplamlr~,since 
tJlcinv~ofbotbtbedioxaaerillg(chairfofm’)md 
tbecycMexeoexing@aK&air’~hfa6toatheNMR 
time-s&atrmbienttemparbpe. Intbecascafthe 
3-methy1dliv&e,the8lKnvllstericrl-for 
bothi80alcq)rand9bb,havettKsametimeav~c. 
symmdrya8tb8palelltcoqoal&bstthedioxane 
lmietynowh anancomaic;“itiawellknowIl’thatalkyl 
~llW~~StIWt#C4pBtUd~-illtbCZ 

positbn of 1.3 - diem (AGo for CH,: 4.0 kcal/mole). 
Asaconsccluea#ofthi3th-averageC.wnmetry, 

the’HNMRspectmoftJ~2,4-dio~S.~-8 
-em8arcsimplieedaadtb8~ofthecyclobwtene 
flsoMuwoniyrsqpirest&eidentiecstioaofthemethy- 
hlegmqmratlM?rtballofshqgkpfotons.InFlg.1the 

sb R=H, R&H3 
. 

l@b R=H, R’=CH2CH3 
1 llb R=H, R =CH(CH3)2 

la R=CH3, R1=CHa 

llpectmofthetwodhuta#w#softbe3inctllylcom- 
pomd9areallown. 

whik?tbeaMigmwntoftllelow6eld-tothe 
oldhdcdthedio~pmtonsisstraighttowrdtbe 
Eignmcntofthemcth~pfo~oftbecyclohexene 
ringrequins8omehbontlon.Twomepreffect8cob 
trhtetothecJla&alsbiftaoftlKmethylelleprotonsia 
positha 7,lO and 11. 

lIe5mtcontrihtthor&atcdfromtbedoublebond 
wbkhgcnemuycaweaadownedd8hiftoftheprotooa 
inanylpoaition.ontbcbuisoftlhctTct,themethy- 
hepro~H~,&mddnxuxmteathi&r5eIdthanthe 
aUylprotui~H,andH,oWhikobvhAytheobsaved 
metllyhre8o~pattem8oftbctwoisomrscarmot 
be explakd solely by a double bond elf&, the 
I?u&!ahnoftbisumtriiisoMsiaedbysnrlysirof 
thc’HNMRapctntmoftheconfommthaUymobile 

(trans) (tie) 
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the dioxane ring, which mainly i&muces the resonance 
positions of tlm protons H, and HII adjacent to the spire 
linhage. Ike protons of the two isomers at the distant 
position 10 are atkzted only to a minor degree and 
resonate at 208 and l.% ppm, respe&ely, i.e. close to 
the chemical shift (2.02ppm) of Hlo of the parent com- 
pound 7. The chemical shifts of the H, and H,, protons, 
however, strongly depend on whether the methylene 
groupsareintheequatorialortheaxialpo&onofthe 
anancomeric dioxane ring. These resonances also can be 
assigned by reference to the conformationally mobile 
parent compound 7, since the chemical shifts of the 
allylic protons H, and of tbc nom~Uylic protons H,, in 7 
shouldbetheaverageofthecorrespondin8protonshifts 
of the two isomers, i.e. of the equa&ll methylene 
protons of one isomer aud the axial methylene protons of 
theotkrisomer.Tkmethyl~inposition3istoo 
fartoafkctthechemicalshiftsoftheseprotolts.Bythis 
metlmditisveryeasytoassigntheremainiqIhighlleld 
multiplets to the allylic H, and the uonallylic H,, pro- 
tons: theH~resonancesof9aand9bappearat 1.54and 
2.30 ppm, respectively (aveqe: 192ppm; 7: l.%ppm) 
and the H,, protons resonate at 1.88 and l.Uppm, 
respectively (average: 1.56 ppm; 7: 1.56 ppm). ‘lhe shape 
of the multiplets provides a further con&ma&n of the 
assigmuent. Thus, while the allylic protons & 8ive rise 
to narrow multiplets (half width ca 7 Hz), the uonallylic 
H,,resonancesantripletsduetothecollplinetotbeHla 
protons (J ca 6.5 Hz). 

The large dilferences of the chemical shifts of the & 
protons as well as of the H,, protons in the equato&l 
and axial positions allow an uuambiguous assignment of 
tbecon@uration0fthetwoisomers%and%.1tiswell 
established2 that in anaucomeric 5JdialkyL1,3dioxaues 
the protons of an axial S-methyl group absorb 0.5- 
0.6ppm down&Ad to the protons of an equatorial C& 
group. The difIerences observed here between the & 
chemical shifts and between the HI1 chemical shifts of 
thehVoisomericspirocompom?ds9aaud9bamountto 
0.76ppm sod OMppm, respectively. Si in the lower 
boiling isomer 9r the allylic H, protons reasonate at a 
higher field than the nonallylic HI, protons, its co@ura- 
tion must be tmns, while the revere situation in isomer 9b 
clearly proves its cf.9 con6guration. 

In the same way the co&nation of the separated 
isomers of the Zethyl derivative, 101 and lob, were 
estab&hed to be tmn.9 and CiS, respectively. The 

assignments also allowed the analysis of the ‘H NMR 
spectra of the isomeric mixtures lla/llb and Wl2b. 

The chemical shifts and couphng constants of the 
tmnsaudcisisomers9A2baswellasoftheparent 
wmpou& 7 aml8 are listed in Table 1. It must be 
emphasized that the parameters were obtained by lhst- 
order analysis. 

The results descrii above revealed for the 5rst time 
tlmoccunenceofadr,tmnsisomerism in 3-substituted 

2,4 - dioxaspiroI5.5hutdec - 8 - enes. While previously 
synthesixed derivativessb were assumed to be pure 
Wmpoll&,F~andDkding’diWUsedtbepos- 
sibility of cis, rtuns isonmrism in the carbocylic anab- 
gues 13. However, the ‘H NMR spectra of the com- 
pouuds13weretoocompkxtoprovideanycon6gura- 
tionalinfonuation.Inviewofthesimilarmpo8mphyof 
the expected ck, tmns isomers, the sharp n&ing point 
of the alcohol 13 fR=H) was not tahea as evidence. against 
the presence of an i!umeric mixture. 

13 14 

lhecompoundsdescriiinthi.9.3tudyprovedtobe 
more advantageous in establi&& the cis, tmns 
isomerism, since the proton resonances of the anan- 
comeric dioxane ring appear downfield to those of the 
cyclohexene moiety. Furthermore, as shown in tlm pre- 
viousectioutheaxial/equatorialshifteffectandthe 
double bond effect lead to separated multiplets for the 
methyleue protons of the cyclohexene moiety in both 
isomers, thus faciWing the assignment of their 
configmtion. Another use of the large axial/equatorial 
shifteffectcausedbytheanaucometicdioxarmringhas 
been reported by Anteunis d OL;” the analysis of the ‘H 
NMR spectrum of the spire compound 14 allowed the 
determmation of the long-range coupling constants in 
the-moiety. 

Intheprevioussectionitwasshownthattkchemical 
shifts of the methylene protons of the cyclohexene ring 
intlteparentcompound7aretheavera8eoftkshiftsof 
thecOrrespolldillgprOtonSillthecisaIldhruriso~rS 
9a-lib (see Table 1). This fact indktly implies that the 
thermodynamic stabihty of the diastereomers is very 
similar, since the two conformers 7s aml7h of the parent 
walpo&arepMentinaboutequalproportions.The 
twoconformersareseentodilIerinthepositionofthe 
doublebodinthemmewayastkc&,tmi.somers. 

The Similar tbemlodynamic stability of the conformers 
and of the dia&reomers is easily uuderstood since 
stericallythereshouldbenodifkrencebetweentheaxial 
anylicmethylene~~(poJition7iatheborclssaies) 
andtheaxiallmnallylicmethyleue8roupfposition11in 
the a or tmxs series). 

I)uetOthiSSimilarityitiSnotsurprisine that in the 

acetakation tea&m of the dimethauolcyclohexea 5 
and6thereisnodkimiWionbetweenthetwoorien- 
tations of the cyclohexene moiety relative to the newly 
formeddioxaneIiIl&thusleadingto1:1mixuuesofthe 
cis, tmns isomen independently of the nature of the 
aldehyde. No conchtsions can be drawn however on 
whetherthe3-alhylgroupimmed&elyentersintothe 
more favorable equatorial position, or some amount of 
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m 
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2.08 1.88 
m lltu 

2.o7 fG8 m 
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1-Q8 Y4 m 
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1.97 1.24 

m J.8.Bt 

1.97 1.24 
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J=B. s 

%aupling constanta not determined for r@nl# characterized a~ brcvd (b) 
bar multiplet (m). 

Multiplot overkpped by the El1 xMonance of the txww ieomer. 

theaxialconformeri88l8oforlll8d,8incetbelattercan 
COWl’tiDtOth28t&kequatorialcoaformaOftbeOtha 

isoolcr.lncalKswhcrcbothtIleil2.i2Iandeqoatahl 

kMmTsanmancomaic,itba9bean2bowntlmttJle 

aciddalyzd-to13cfioxswsis~y 
thamodynsmically-’ 

Tkch,rmuiLmlmJarctioniyofsimilprtllcr* 
mdymnicstabGty,bnt,ashasbmnpoiutedoutby 
Fargc!#aadIhidilgintllccascofthecarbocyclic 
aldoglm,~yalaolmveevcrysimilartoposrephy.Itia 
Fsore oflatqest to compare t&e physlcal, olfactory, 

pcchwplc~ofthesepantaddiati 
tenomm!h,9b8Bdl~l@h 

TabIe2mvcdasmdlbutrc&rdBcmcesoftbe 
. 

iaoaminboilingpohtandgaa~ 
lW4XlthtilDC:thCChilOllWl NJ and lab have higher 
boilingpOhtamdhgcrrctal~timc8tllalltbcirtmrrr 
CODll~kSUdl(r.OOtbeOtbahPnd,tbCrefnrc- 
tiveiDdicea(TeMe2)donotsbowa~larpa#aa 

DistktditTereacesarcndicedintheolfactorypro- 
TL” cis, tmlu isomn (-r&k 2). since acetals 

!3tmmsarcwi&lyuacdasfraoraaces”and 
tkimmricsp~aa!tal6-inthiss~yare . 
tap@&dysimilarbut~uinthepositioaofthe 
doubkboI&itisofintaesttomakcacompPrisonwitb . . 
UJekmwll~~ - oftkodorscu- 
aation.” DiBarcnccd hlodorqualityandill~llave 
bCCllObSUVCdiUIlMll!dUW casea for Lx3mwhd 
ialaum,~aaesaaforeaantiomere.” 
nvoexampkaof isomaic~~a 
Iknddc”;~~ far cdmpahn with the 

Intkcamufc&mdfm1up-mcntb-8-eae,t& 
diUemttopogrphybsdatoadmticcbrpseino&x 
qldity.“whiletheciailoamharttJctypicalodorof 
mtmatal~thernmJiMgnor~pleas- 
mtlymm8trithaa~note.&ecxrnpleoftopo- 
~imihrcompods,t&wonstudicdam- 



1 11.25po0 IO/S 1.4869 talc. 
found 

9e/9b -- 15.9/50.3 16. 3149.1 76/6 1.4777 talc. 
found 

sp 15. 1q94.0 16.15/S. 0 91.2/14-15 1.4773 found 

sb 15.70/2.3 16.10/91.1 9&l/14-15 1.4769 found 

lOa/lOb 17.3142.7 ll.Ll/48.6 6616 1.4173 talc. -- 

10a - 11.q94.7 17.q5.9 110.0/14-15 1.4193 fowMJ 

lob - 11.q1.4 11.8/98.2 111.1/14-15 1.4841 foului 

10.10 9.15 
69.80 9.19 

71.39 9.59 
70.50 9.44 

lO.SO 9.71 

71.10 10.30 

12.49 9.m 

12.50 9.9s 

72.50 8.70 

9llb - 17.4/U. 2 l&O/48.1 a1/1..9b 1.4148b talc 75.45 10.21 
folunib 12.20 10.70 

6 20.3198 70/O. 1 1.4903 talc. 12.49 S. 95 
famd 72iso 9.91 

312b - 16. es/>06 56/O. 05 1.4022 talc. 13.42 10.27 he*cecue, petitgreta note, 
famd 12.40 10.10 etymlylmzetate note 

unplwnnt 

mwmet, camphoroom, neroll note, 
pomto note 

6r-n. mml*; mtnwer thm 
cm lmomer 9b - 

fruity, jemmln note, bnnum 
note 

rome note, cmlum note 

romeeocm. flowery. perenlum noto: 
l traqfer than ch lmomer lob - 
green, flaer thn trum homer 108 - 

herbaceoue, epky 

beaql ultcyhta note. quinoline 
note. neroli note 

*Glam capillary (WG-11, SOm); cnrrter gas: lOpat N2; temperature prqrun: 120-230’. (I’/&; Rt= retenticm 

time; p”fl% or proportion of diartereome 
bRowhtwdt reportm bp96.6-100/6mm, a,,s 1.4130. 13.46lbC. 10.2VbIi. 

rj in par coat. 

.9titUtiOIl8lisomers- 15 aIMi a-vetivolle tovibmtimoftbemetbykncoroapsadjaceattothe 
(imootkato~)l6arcofspecial~Tbe~iu doubkbod” 
positionofthcchbkbondaltemtheoIfactoryquality AssbmminTabk4,thcnmmspoctraofaUstudkd 
but not the iwmity:*“” the odor of noothtme is spirommpamda7-12mayberathakdbyacomwM 
graph&y, whavm the a-vetivm odor ha8 bee0 fragmcotath p&tern. It ia propod that the frap 
charactaized as fid, waxy, ad woody. mantationoftheparentiooisinitiatedbyclea~oftbe 

15 10 

Wh-Yafb- 
cribdinthi6workiaevallnorc8imilar,itia refnfdz 
tllattkirolfactayprapatiesdilfaillodorqualitya6 
wdlaainhtemity(hb&2).RothlmnJiaomwa9rllod 
16&in*the~~,“i.e.tbe&ubk 
boodadtkacetalprwp,8refurtkapartthlintbe 
c&iwfnem,~eriactoastroqOaodor. 

I%mnywcwi&tommtionthatilladdithtotklargc 
diu~iIltke’HNMR~0fthe~,d 
dilI~alsooccorh.fbeIRandmaaa~TbsIR 
splxtra(nbk3)oftbcdliwwmk~*~ 
and10&16b,rcspc&ely,aroaialostidentical.Ontyin 
the region 146s1434coc’ of the CHI and aaymmdrid 
CH,bmdingvibmtha”tbgean~~~io 
intenaitypeMlmrMyorieinatiqofnwtbobendingvibr& 
thts of the mthylcnE gmqm of the cycbbexeac 
mokty.ltlcabmptimnear1435cni’anlybcaasigmd 
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Tabk 3. IR apcctml data’d 2,4&smpird55@&&am 7-U 

compd. m-c= vocH,O wx! bC+ bUCHs b8% UC-0 6BcCH 

1 

er 

1OB - 

lob - 

llaJllb - 

8 

12af 12b -- 

3021 

3012 

901s 

3020 

3020 

9013 

- 

2763 16SO 

1651 

1659 

1552 

1850 

1550 

_ 

1438 

MSS(O.14). 1448(0.62). 1402 
1434(0.20) 

1484(0.20), 1440(0.43~. 1105 
1434(0.23) 

1454(0.15~, 1450(0.30), 14SOb 
1434(0.15) 

14S4(0.22). 1450(0.17). 1400b 
1438(0.25) 

1473,1450,1438 1395.1380 

1438 C 

1438 1405 

1173.1159.1119, 
1070.1030 

11s2.1131,1120, 
109e. loss, 1032 

1154.1130.1124, 
1100.1041,1028 

1150.1132,1120, 
1084.1055,1034 

11!58,1130,1120, 
10842.1055.1028 

1150,1143,1120, 
1087.1030 

11ss,1131.11o8, 
1080.1032 

1154.1135, lllS, 
1100,1075.1035 

560 

55S 

882 

561 

(ISO 

550 

- 

- 

aAbeorptioa poeitfam in cm -1 

bweak abaWptial* 
; the aumbere ta prenthe#e# are rehtiw abundancer. 

‘Not ad~ned. 

TWyddwdddyda (3.4). 3.4 - Dimethyl - 3 - cycksn 
-I-rt4~~by~rndxtmeoft.Omdof53- 
d&mthyl-blItadh8lbdl.OmDlofremldninm~ve 
tmlh~bar~rt10Qfor3br.Attarsaonldtbe 
vobtaecompoa*rtrrmdafuiuccdpre8aue,dbtahtioaoftbs 
m&toeahdedtbapnrccydcddw4in##bykld:b. .7Y 
(9mm) @ts” b.p. 79’ (lomm)]. 3 - Cyckhxan - I - al s was 
oM8iRedfromRaycfAt3. 

3 - Cyddww - 1.1 - dhuuhm&(W.Tormixturcd 
1.Omld37%qmusfomukkhydemdO.6moid25% 
8qawllsrodinmbydroxidcwM~0.4mold~~ 
zakhyde3or4wi&cioohginrwaterbatfl.Aftcfstinin3ats~ 
forlbr.tkreachmixtmwmextmcdwith7Omldmtby- 
~Tbeorgpic~waaaMbednith5OmId 
ytcmdt&~phuewarerhretedwitbu)mldmctby- 
&lsh@ek,ThecoalbiardorpnicexbndswerewMbal 
g dmh Fbcti aad d&xl OVQ Na#O,. Afta enpom 

awwpodgdiobwelc~latul.3- 
Cycbhee-1.1.dimethmlSmob(aiatdio9296yidd:m.p. 
!B-w (sthrool) @t.” ap. w; lit.” m.p. 9u-9s.~. 3,4 - 
DiawhyI-3-cycb&xmlc-1.1.dim&bad 
from pe4rahm et&~- 67% yield: m.pf E-1tXW. Anal 
of 6. cak. for C&&: c, 70.55; H. 10.66. Found: c, 71a H. 
10.60%. 

Tabk 4. Maw spechi &a’ of 2,4dio~5J 7-12 

Compd. M+ M+-Ii M+-It1 A B C c - 15 

1 154(l.S) - - 124(S) - 94(2S) 79(100) 

i!!! lSS(0.S) 187(2.8) 153(21) 124(19) 107(18) 94(38) 79(100) 

h lSS(O.2) 157t1.2) 153(S) 124(23) 107(1?) 94(25) 79(1oo) 

z!z leafa) 181(2) 153(51) 134(1.2) 107(4S) B4(25) 79(100) 

1ob 182@1) 18U2) 153(1B) 124(28) 107(4St 94(19) 79(100) 

2 lss(o.4) lSS(2.7) lSS(57) - 107(81) 94(24) 79(100) 

$& WS(0.S) lSS(2.3) 153(44) 124(28) 107(81) B4(23) 79(100) 

s 182(31) - - 152(17) - 121(@5) 107(100) 

lle/llb lS8(10) - - 162(77) lSS(l4) 121(88) 107(100) 

-0 rmmberm in pu-entbeaea are relatiw tntandtiea in per cent. 



25% K.BllO?lSUd 

preoeure, mm 

diet. flmk temperature, ‘C 

ofl bath temperature, OC 

jacket temperature, “C 

reflux ratio 

number of theoretical plates 

charge of column 

etartiag mixture for 

trans ieomer, % (GLC) 

cis ieomer, % (GLC) 

purity of eepreted ieomere 

trene isomer, % (GLC) 

cis isomer, % (C&C) 

14-15 14-15 

101-120 114.5-15s 

119-146 140- 180 

35.5-27.7 24.7-47.3 

1:50 1:so 

so so 

100 ml/b 100 ml/h 

so. 2/H. 8 77.4/19.7 

50.2/49.7 42.5/49.0 

94.0 94.7 

97.7 98.2 

2.4 - Wxap&u[Ss]dec - 8 - cllcd (7--u). To a mixture of 
0.1 mol of the rppropriate aldehyde. 0.1 mol of trktbyl orrbofor- 
matc,ad0.1d0fdiol5or6wasaddedcatalytkamoMt4 
of p - toheoe - mhnic a& causiug a alightly exotbamic . . 
8Awdmtm rsrtion After dlTin# at room tempmme ovef- 
nilhfc&anoldcthylform&wcrercmovalbydiailkhn. 
TbeNGdWW2XdihltCdWiUlCtk,SXhCtk?dWith2Nsodhua 
arbonrte~a,wXXbadwithwXtarulltiln5lurXl,Mddried 
ovcrN~~Aft~~evapodonof~sdvent,tnctionrldia- 
tiwDn~oNkdtb8~erpirodio~in~yield 
Al&tk8ldUIdthepdUctSKClktCdiDT8bk2 

sqhwitm of JilmwrJ (k/)b; lo&b). The isomsrs were 
sqmr&dbyfractiod-&the-Lobortech 
II& HMS-500 high reduth cohunn (length 5Ocm) witb 

tIonkalvacnum 
formcdaahdkatalinTabk5. ’ 

Ah-J-we arc gmlchl to Ix. E. Hdnrkb for beip 
wiIhtbcmwatpedra,toMr.W.soanDcrforolf~ebsnc- . . 
tattPboru,mdtoMr.RWwpaalIqONpnyenlb@Ituyfortbe 
prqwative wak. 
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