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Abotractr 2=(2=Nitroethyl)-1,3=dtoxolana 1s a vwsatila reagent. 
for 3=oxopropyl an&on 8ynthon. Now m&ho&logy, buod on nltro- 
aldol condmnsation, oxidation and direct or indirect donitration 
seqwnca is dwmlopod for the conversion of 2=(2-nitroatbyl)=l,3 
dloxolane into (2)=1,4-41oxodoc=7-me, (2)=2=~2=ponknyl)-2-cy9 
cloponton=l=ona , nothyl 9,12=dloxododocanoata and msthyl 7-(S- 
oxocy~lopontonyl)~ptano4~, which arm popular lnt8rmsdlakr for 
synthsros of (Z)=jasswnoids and proa taglandlns. 

We have reported a new general synthesis of 1,4-diketones which ve have utili- 

+sd,intor atia, in an efficient preparation of fZ1-jasnvna and dihydrojasatonel. Du- 

ring our work ue werm attracted by the relevant importance of (1)-l,i=dtoxodec=f= 

ene (11 as comon intsrmediato in syntheses of olfactively interasting constitrunts 

of l rssntlal oil of jasmine flawrs2 as (Z)-*=jasm31actons3, (t)-jasmme4=6 l hd 

methyl (Z)-jasmonate3'7=g via (Z)-2-(2-pentenyl)-2=cyclopanten-l-one (1) as outlined 

In Schema 1. On the other hand it is wall known that wthyl 9,12-dioxododacanoate (1) 

can be considered the parent compound 
10-15 

of methyl 7=(3=oxocyclopmt~nyl)hoptanoa- 

te cr,, a popular intomediate for ptostaglandlm synthssas 16'17(Schume 2). 
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In connection with our interest in the construction of carbocycllc structures 

of natural products by means of nltroalkane derivatives as functlonallted alkyd 

anlons oynthona, we wish to report a novel approach to l ynthetlze compounds _& and 

1 [Scheme 3) and compounds 2 and r (Scheme 4). In both cases we used 2-(2-nltroethyl) 

1,3-dloxolane (2) as reagent for 3-oxopropyl anion synthon. 
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SCHEME 4 

The protected nltroaldehyde 2 was easily prepared in respectable yield from commer- 

cial 2-(2-brorr.oathyl)-1,3-dloxolane by reaction with sodium nltrlte in dlmathyl for- 

mamlde or wlth nitrite anion bonded to a macroporous quaternary anrmonlum Amberllte 
18,19 

resin (Amberllte IRA 900) according to a method reported by Gelbard and Colonna. 



2-(2-Nivwthyl~l.3dioxolmne 8s reagent for 3oxcptupylanion synlhon 3811 

The starting point for our l ynthemim of tmwmt CO-~ A wu thm nltroaldol 

condanmatlon (Henry reaction) on AmborliW A-21 
20 l urface without l olvont between 

the protected nltroaldehydm 1 and the readily available (Z)-4-heptenal (5) - Thm 

resulting nltroalcohol 1 warn oxidized with pyrldlnlum chlorochrommte WC) in dl- 

chloromethane at room temperature 
21 

. Reaction of nltroketone g with p-toIuenemuIg 

fonylhydramlne in methanol furnished the corresponding p-toluenemulfonyIhydrasone 

2 am crystalline derivatlve. Uenltratlon of compound 2 by treatment with llthlum 

alumlnlum hydride In tetrahydrofuran (THF) 
22,23 

and consecutive acid regeneration 

of carbonyl groups afforded the desired (Z)-1,4-dloxodec-7-ene (1) in 428 overall 

yield. Cyclodehydratatlon of compound 1 was carried out in a two phase system of 

18 sodium hydroxide-ether during three days at room temperature and furnished cy- 
24 

clopantenone 2 in 9OA yleld. In the infrared spectrum the absorption at 970 cm 
-1 

25,26 
characterlmtlc of the (I?)-isomer warn almost negllglble. 

In the came of the target molecule 1 we undertook the synthesls by reacting 

the protectad nltroaldehyde 2 with methyl 9-oxononanoate (z).The latter 18 a rea- 

dlly -callable building block derived from cheap natural product am aleurltlc acid 

by oxldative cleavage!' The nltroaldol condenmatlon pqrforroed again on Amberlist 

A-21 without solvent gave 12 in good yield. Treatment of the latter with PCC in - 

dlchlorormthane furnished the o-nltroketone 11, whose direct denltratlon with trl- 

n-butyltln hydride 27 and a+oblmlmobutlronltrlle (AIBN) in rafluxlng benzene affor- 

dad the protected aldehydo keto ester 14. - Subsequent deprotectlon of compound 14 - 

wmm carried out in acetone-water with catalytic amounts of p-toluenmulfonlc acid 

and boron trlfluorlde etherate complex and furnished the free aldehydo keto ester 

2 in 328 overall yield. Finally exposure of the latter to mmthanollc sodium me- 

thoxlde afforded methyl 7-(S-oxocyclopentenyl)heptanoate (A) in 728 yield. 

Compound8 1,2,3 and i were shown to be ldmntlcal with authentic l peclnrsnm in- --- 

dependently prepared, by spectromcpy (IR,IH NMR) and chromatography (TLC,GLC). 

Until the outset of our lnveatlgatlonm, we were interested in the posslblllty 

that functlonallmed nltroalkanem might l erve am convenient and efficient tools for 

C-C bond forming reactions. We hop8 that the reallmatlon of this goal carrlng out 

nltroaldol condansation, oxidation and direct or indirect denltratlon sequence may 

open up a new entry into myntheses of structurally complex l ubakanees. 

EXPERIXENTAL 

Proton NMR spectra were recorded at 9OMIs on a Varlan EM 390 lnmtrummnt. 
1 
H NMR 

shifts are given in parts per mlllon from M,Sl in CDC13 solvent. IR spectra were 
recorded with a Perkln Elmer 257 spectrophotometer. Mycroanalymes were perfonmd 
by using C,H,N Analyzer Model 185 from Hewlett-Packard Co. Vapor-phame chromatogra- 
phlc analyses were performed on a Carlo Erba Fractovap 4160 HRGC lnmtrument umlng 
capillary column of fumed silica (0.40-45nm x 25 mt) wlth Carbowax 20 M. 
2-(2-Bromoethyll-1,3-dloxolane, (Z)-4-heptanal (a), p-toluenasulfonyIhydrarlna,trl- 
n-butyltln hydride, atoblmlmobutlronltrlle (AIBN), lithium alumlnlm hydride, War- 
llta IRA 900, Amberlist A-21, pyrldlnlum chlorochromurte (PCC) are colmrerclal mate- 
rials. However, 2-&bromoethyl)-1,3-dloxolane can almo be prepared by the method 
of Buchi and Wuemt and (SJ-4-heptenal (6) can be prepared according the gf;ocedu- 
re of Stetter and Kuhlmann or by the mmthod of A-1. Hmyerm and coworkorm. Totra- 
hydrofuran (THF) was obtained anhydroum by dlmtlllatlon over llthlum alumlnlum hy- 
dride under argon. Benzene was dried by refluxlng over sodium and mtcrod over A4 
molecular mlevem. 
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2-(2-NitrQethyl~-l,3-dioxolane(~~.2-(2-Bromoethyl~-l,3-dloxolane (18.7 g,10.35xlO 
-2 

mall is added dropuiso to a l tlrred solution of NaN02(12.4 9,180 mm011 in 200 ml of 
dimethyl formamide. The solution was stirred for seven hours at room temperature , 
then pousad into 300 ml of cold water and extracted three timem with l ther(3x7Oml). 
The combined extracted solution are dried, passed through a bed of Florloll _lanP 
evaporated to afford 8.36 g (55t) of z:bp 58/0.1 ramI, ) IR(neat1 155O(RO ) cm I H 
NllRd5.15-4.95(m,lH~t4.52(t,2H,J~6.75Hz~~4.20-3.70(m?JH)t2.60-2.25(m,2Rf.Anal.Caicd 
for C5HgN04: C,40.80; H,6.16; N,9.51. Ioundr C,41.00; H,6.20; N,9.10. 

~Z)-l-(l,3-Dloxolan-2-yl)-2-nltronon-6-en-3-ol (1) .A 100 ml ,two necked flask YU 
equipped with mechanical stirrer, charged with compound 2(3.94g, 26 mmoll; (Zl-4- 
heptenal (51 O.Og,26mmoll was ad&d and the mixture was stirred during 5 min. Amber 
list A-21(8.Ogl was added and stirring continued for 4 hours. After standing for 18 
h the Amberlist was washed with dlchloromethane(3x30 mll.Tho filterd extract lo ova- 
porated at reduced pressure to give crude nltroalkanol 7. The product was purlfled 
by short column chromatography (S1020.063-0.200) with ethyl acetate-n-hexane (25r75) 

and 5.13g (79t) of zwao obtained as an 011: IR(neat1: 3435(OH1,1550(N02) 
H RMRd5.65-S.lS(m,ZHl; 5.10-4.90(m,lHl; 4.85-4.55(m,lH)r 4.20-3.70(m,SH); 

2.80-1.30(m,8H); 0.98(t,3H,J-7.5Hzl. Anal.Calcd for C12H21N05: C,55.58; H,8.16; N, 
5.40. Foundr C.55.71; H.8.06; N,5.28. 

(2)-1-(1,3-Dloxolan-2-yl)-2-nitronon-6-en-3-one (i). In a 100 ml two neck round-bot- 
tom flask equipped with a mechanical stirrer , pyridiniuro chlorochromate (2.75g, 12.8 
mm011 was sospended in anhydrous dichloromthane (50 ml) in the presence of mole- 
cular sieves (Sg).The nitro-alcohol 8 (2.2g,8.5rmnol) was ad&d all at once.The mir 
turo was stirred at room temperature-for 24 hr and then another portion of PCC(l.37, 
6.4~11 was added.The mlxture was stirred at room temperature for additional 12 hr. 
The mixture wan diluted with ether (60 ml) and the supernatant liquid was decanted 
from the rest.The organic solution was passed through a short pad of Plarlsil to gl- 
ve a clear 8olutlon. Ellminatiof of the solvent afforded 1.559 (71t) of S am an 011. 
IR(neat) 1730(C0),1550(NO 1 ca . 

d 
H NMRb 5.63-5.15(m,3H);5.10-4.95(m,lH);4.10-3.75 

(m,lH):2.90-1.95(m,8H);O. 2(t,3H,J=7.5Hz).Anal Calcd for C12HlgN05: C,56.02) H,7.44; 
N.5.44. round: C,55.88: H.7.53; N.5.55. 

(Z)-l-(l,3-Dloxolan-2-vl)-2-nltronon-6-en-3-one p-tolueneaulfonylhydrasone (?).A l o- 
lutlon of p-toluenesulfonylhydrarlne (0.63g,3.4nuuol) in nathanol (Sml) was added to 
a solution of compound i (0.83g,3.2xxnoll in methanol (Smll and the mixture was allo- 
wed to mtand at room temperature for 12 hr. Water was added and tha solution extrac- 
ted with ether (3r3Oml). The ethereal solutlon was drled and evaporated to afford 
the crude p-toluenesulfonylhydrazonewich crystallize from cyclohexane-dichloromstha- 
ner 1.25g (93bl o_flprpduct 2 was obtained: rap 94-95'C. IR(RBr1 321O(RH),l545(RO 1, 
1340,1165(SO 1 cm . 

f 
H NKFt d7.57(M'BB'pattern,IH,J=8.OH+); 5.55-5.05(m,3H))4. 5- a 

4.80(m,lH)) .05-3.68(m,4H);2.70-1.70(m+s,llH); 0.9(t,3H,J-7.5Ht) .Anal.Calcd for Cl9 
H2,N3P6S: C,53.64; H,6.40; N,9.88; S,7.52. Found: C,53.75; H,6.42; N,9.93; S,7.40. 

(2)-1-(1,3-Dloxolan-2-yl)-non-6-en-3-one p-toluenesulfonvlhydrazone (10). Dry tetra- 
hydrofuran (15ml) was placed fn a dried nitrogen flushed 100 ml flaskfitted with a 
septum inlet and a magnetic stirring bar. Lithium aluminium hydride (0.133g,3.5ssruol) 
was added and the mixture cooled to O°C. p-Tolueneeulfonylhydrasone 2 (O.Sg,l.l7~1) 
was dissolved in dry tetrahydrofuran (101~1) and added droprlse. Ihe mixture was stir- 
red for 20 mln at O°C, treated carefully with cold water, acidified with 2N H2S04 and 
extracted carefully with ether (2xSOmll.The ether layer was dried (MgS041, passed 
through a bed of Florlsll (log) and the solvent was removed at reduced pressur8.P re 

Y 
product 10 was obtained (0.42g,94t) as an 011. IR(neat): 323O(NH);l340,1165(SO ). H 
NXR dl.S~~'EB'pattern,4H, J-8.OHrl~ 5.48-5.05(m,2Hl; 4.90-4.58(m,lH1;4.15-3.25(m, 
4H); 2.42(o,3H); 2.38-1.62(m,lOHl;0.95(t,3H,J~7.5Hs). Anal.Calcd for ClgHZ8N204S: C, 
59.98; H,7.42; N,7.36; S,8.41. Found: C,60.10; H,7.33; N.7.251 S,8.98. 

(Z)-1,4-dloxodec-7-ene (L).Compound 10 (0.7Og,1.84mmol) was dissolved in acetone (25 
ml) and water (Z.Sml).p-Tolusnesulfozc acid (0.4g,2.3mmol) and paraforuuldehyde 
(O.56g,l.84mmol) were added and the mixture was stirred at room temperature for 4hr 
and then boron trlfluorlde etherate was added (0.25mll. The mixture wa8 stirred at 
room temperature (15hr) and then evaporated at reduced pressure, diluted with other 
(5Oml) and the organic layer dried (Na2S041. Solvent warn rmved at reduced pressure 
and the crude product was purified by chromatography over a silica gel column (SiO 
O.QO63-0.2CQ) with ethylacetate-n-hexane (20/80) aElelyent; 0.26g (850 of 1 wan o& 

talned :bp 94/ 0.8 
?g' 

IR(neat) 1715,173O (CO) cm . H NKRd9.82(s,lH); 5.60-5.10 

(m,ZH); 2.72(s,4H) I .65-1.80(m,6H):0.97(t,3H,J-7.5Hz). Anal.Calcd for C10H1602: C, 

71.39; H,9.59. Found: C,71.50; H,9.70. 
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-(Z)-2-(2-Pontenyl)-2-cyclopenten-l-one (21. Compound 2 was obtained treating 1 
(O.Ig,2.3mmol) with 1A NaOH (1Oco~ and ether (1Sml) wixh stirring during 3 day; 
according thglpryodure of Stork 0.299 (9Ot) bp 76/O. . IR (naat) 172O(CO); 
163O(C-C) cm '"tf Ii NMR 67.40-7.20(m,lH)r 5.70-5.1S(m,2H)t ?02-1.801 0.98(t,3H,J- 
7.SHr). Anal &cd for C10N140: C,79.95; H,9.39. Pound1 C,B.Olt H,9.30. 

Methyl 11-~l-3-DioxoAan-2-ylf-lo-nitro-9-hydroxyundecan~te fl2f.A 100 ml two nec- 
ked flask was equipped with mechaoical stirrer, charged with Gwund 5(1.58s,lO.7 
mJno1). Methyl 9ioxbnonanoate (11)'q (2.Og,lO.71mnol) was added and-the mxxture-stir- 
red during S min. Aberlist A-Zr(3.3g) was added and stirring continued for 4 hr. 
After standing for 13 h, the Amberlist was washed with dichlorcnncthane (3x20 ml). 
The filtered extract is evaporated at reduced pressure to give crude nitroalcohol 
12. This product was purified by short column chromatografphy ISlO 
with ethylacetate-n-hexane (25:75) as eluepf, fnd 2.868 of 12 was 6 

0.0063-0.200) 
btained as an 

011: IR~neat~347O(OH~,l72S~CO),l5SO~WO )cm H NXRd S.1S-~93fm,lH1;4.90-4.5)imr 
1H): 4.20-3.70(m,SH); 3.68(s,3H); 2.9022.DOf1;1,5H); 1.8%l.ODUn,l2H). Anal. Calcd 
for C15H27N07: C,54.04; H,8.16; N,4.20. Found: C,54.20; H.8.25; N,4.31. 

Methyl 11-(1,3-Dioxolan-2-yl-lo-nltro-9-oxoundecanoate (13).In a 100 ml two necked 
fllask equipped with a mechanical stirrer. Dvridinlum chl~ochromdte (2.6a.12nmol) 
was suspended in anhydrous dlchloromethane'-(30 ml) in the presence of r;lblecular 
sieves (3.Og, A)). Nitroalcohol ~(2.65g,7.9Snnnol) was added all at once. The mix- 
ture was stirred at room temperature for 24 hr and then another portion of PCC (1.3 
g,fi.Oexnol) was added. The mixture was diluted with ether (SO ml) and the supernatant 
liquid was decanted from the rest. The organic solution was passed through a short 
pad of ?lorisil to give a clear solution. Elimination of the solvent afforded 1.85 
g(708) of 13: mp 53*C.IR(KBr) 1730(CO),lSS5(NO 1 cm”. 'H NWRd5.52-5.25(m,lH); 
S.lO-4.90b~H); 4.10-3.77(m,4H); 3.65(8,3H); 2?85-2.1S(m,lH): 1.90-l.lO(m,12H). 
Anal.Calcd for C15~25~07: C,54.37; H,7.61: N,4.23. Found: C,54,50; H,7.55: N,4.31. 

~;~~yl ll-~l,3-Dioxolan-2-yl)-9-oxoundecanoate~~~).Compound 13 (0.75g,2.26nunol)and 
.).15g,O.91 ?mnol)were diasolved in dry benzene (15 ml). 3ri n-butvltin hydride 

11.1Sg,4.Osuno1) was added under nitrogen-The solution was refluxed for-5 hr ,then 
evaporated and passed through 
ethyl acetate - n-hexane 

a short column chromatography (Si020.063-0.200) with 

yield) as an oil. 
125:7S) as eluent.Thf pyre product z was obtained fO.Sg,788 

IR(neat) 17lO,1733(C~O)cm 
(m,tH); 

H NMR b S.OO-4.8S(a,lH); 4.10-3.75 
3.65(8,3~); 

C,63.01; H,9.07. 
2.75-l.10(m,l8H).Anal.Cal~d for C15HZ605: C, 62.91; H,S.lS.Found 

Methyl 9,l%Dloxododecanoate (z).Compound 14 was dissolved in acetone (2Oml) and 
water (2ml) d ‘11 d boron trifiuoride ezerate fO.3~11) and p-toluenesulfonic acid 
~66mg,0.35&ol~s~~reeadded and the mixture was stirred at room temperature until all 
aldehyde was formed (TLC monitoring).The solution was evaporated at reduced pressure 
diluted with ether (SOml) and the organic layer washed with Na CO solution, 
and dried (Na SO ) Solvent was removed at 
pure 3. aa an201!.'IR(neat): 1730,1715(C=0)an- 

redycef pressure tolafgord 0.24g (71:::5)' 
H NMR b9.82(s,lH); 3.65(8,3H); 2.72 

(s,4Hr; 2.48(t,ZH,J-7.5Ht); 2.31(t,2H.J-7.SHz);'2.82-l.OS(m,lOH). Anal.Calcd for Cl3 

H22°4: C, 44.44: H,9.15. Found: C,64.52: H,9.06. 

7-(S-Oxocyclopentenylfheptanoate f().Cunpound j was obtained from 2 (O.Zg,0.82mmp+) 
working under the same conditions using sodium methoxide in methafollas reported I 
7211 yield; bp 115/o. 

""tlg. 
IR(neat) 1705,1725(C=O): 163O(C-C) cm . H NUR 67.40-7.25 

(m, 1H); 3.67(8,3~); 
C,69.71; H,9.03. 

2.7 l,lO(m,16H). AnaI.Calcd for C13HZ003: C,69.61; H.8.99. Found 
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