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f%WhQCt: Pflcpanat*on of! 2-n&no-2-cycloherenone acetal 31 dta/rfLng #/ram 
2-n&nocyclohexanone aceial 29 han geen neponted #on the-&nf &me. 7h~n 
compound UC? well an 3-n*tno-xcycloherenone acetat I, whone nynthenLnhan 
keen nepon.ted By un ean.&en, /react wLth a va/LLety ot nucleoph&eh to,!onm 
h*ghly FunctLonat?aned LntenmedLaten. One o{ them ULZ. 21 cn conve/riedLnto 
a fbcyc&c&-meihylene-r-Lactone 24 uAAng nadLca1 chemztny. - 

Recently we have reported‘an easy approach to thesynthesisof 3-nitro- 

2-cyclohexenone 3 and 3-nitro-2-cycloheptenone 4 by using nltromercuration3 

chemistry on the corresponding oleflnlc acetals. In the process we have 

synthesised two new acetals viz. 1 and 2 (scheme 1) in addition to the new 

nitroenone 4. In this paper we wish to report the preparation of a number 

of interesting synthetic intermediates from the reactions of 1 with various 

nucleophlles. BesIdes this, we also wish to report the first syntheslsof a 

new compound viz. 2-nltro-2-cyclohexenone acetal 31. A few useful reactions 

of this compound have also been reported. 

Corey and Estrelcher4 reported the synthesis of 3 and showed its use- 

fulness in Diels-Alder chemistry where reglochemistry In the product was 

found to beof highdegree. It became especially interesting to us to flndout 

the behaviour of 3 as a Mlchaelacceptorslnce two electronwlthdrawlnggroups 

(>C=Oand -N02) were at the two ends of a double bond. We reported2 a simp- 

ler synthesis of 3 avoiding the dangerous and difficult preparation of 

CF3C03H and 90% H202. In order to examine the behavlour of 3 as a Michael 

acceptor it was reacted with thiophenol under different condltlons. Varying 

amounts of the products 5 and 6 were obtained under these condltlons. Thus, 

in the absence of a base, thlophenol reacted with 3 in benzene to giveonly 

6 in 76% yield. On the other hand in the presence of bases such as morphol- 

lne or piperldlne, a mixture of two products 5 and 6 were obtainedin 35:65 

and 40:60 ratio respectively. On the other hand when trlethylamlne wasused 

as a base, product 5was formed exclusively in 74% yield. With morpholine 

as a nucleophile products 7 and 8 were found to formln 40% and 16% yields 

respectively.Formatlon of these adducts clearly suggests that 3 1s capable 

5 Dedicated to Prof. E.Wenkert on the occasion of his 65th birthday. 
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of being attacked by thlophenol at both the carbons 'a' and 'b' with the 

loss of NO2 group and the regioselectivlty is dependent upon the condltlons 

employed.In view of the fact that compounds of the type 5 and 6 are shown to 

be versatile intermediates by Trost' and Danlshefsky6, the present methods 

could be useful in their preparation. 
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Scheme 1 
In order to assess the reactivity of carbon nucleophiles with 3, dleth- 

yl malonate was reacted with it in the presence of a catalytic amount of 

NaH. This reaction did not yield any product even after a prolonged time. 

On the other hand when one equivalent of NaH was used, even at -10'~ to O'c, 

a complex mixture of products was formed. Similar observations were made 

when ethyl(phenylthio)acetate was used instead of diethyl malonate.Failure 

of reactions with carbon nucleophlles and the fact that hetero nucleophiles 

react with 3 with the loss of the nitro group prompted us to look 1 as an 

alternate and a milder Michael acceptor.Retention of the nltro group 1s 

Important as this could be of further utility for functional group transfo- 

rmations. Thus, when 1 was treated with thlophenol In the presence of cata- 

lytlc amount of plperldine in refluxlng benzene the corresponding adduct 9 

was obtained in 78% yield. This clearly showed that 1 1s a better Michael 
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acceptor than 3. Also the nucleophlle attacked only at C-a. Compound 9 is 

found to possess trans configuration as is evident on the basis of its 'I-i NMR 

spectral analysis. Thus, Ha appeared as a doublet at 63.5 with J=12 Hz, a 

typical value for vlcinal diaxial coupling. On the other hand, as expected, 

Hb appeared as ddd at6(4.3-4.8) with J=4 Hz and 12 Hz due to two dlaxlaland 

one axial equatorial interactions. 

PhSH 
_I piperidine 

p -toluenesulfonic 

c 
acetone - z 

Scheme 2 

Hydrolysis of the acetal function of 9, however, did not yield 10 

under a variety of conditions that were employed. Thus, it was found uncha- 

nged under acid hydrolysis condltlons 7 . With p-toluenesulphonlc acid in 

acetone (transacetalisatlon condltlons8), although the hydrolysis did occur, 

elimination of the nitro group also took place to give 5. Recently it has 

been reported that hydrolysis of acetal with NaI-BF3.Et20g (or withNaI- 

ClSU4e3 10 ) 1s a non aqueous alternative for deprotectlng the acetals. Using 

these condltlons also 9 again yielded only 5 as the malor product. 

To explore the reactivity of 1 towards carbon nucleophlles it was reac- 

ted with the anions of dlethyl malonate and ethyl(phenylthio)acetate separ- 

ately. The corresponding Michael adducts 11 and 12 were obtalned in 56% and 

61% yields respectively. As found in the case of compound 9, 1 H NMR analysis 

of compound 11 and 12 also revealed that they possess trans stereochemistry. 

For example the proton Hb in 11 appeared as a dd at 83.02 with J=12 Hz and 

4.5 Hz whereas Hc appeared as a ddd at65.1-5.4 with J-12 Hz and 4.5 Hz. 

Treatment of 11 with aqueous alkali followed by acid catalysed decarb- 

oxylatlon gave a complex mixture of products from which itwas dlfflcult to 

obtain any pure product.Also the acid catalysed hydrolysis of 11 to obtain 

13 was not clean. These results clearly indicate that compounds of the type 

11 and 12 are both acid and base sensitive. Even with NaI-BF3.Et20 compound 
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12 did not give any desired product. Although it underwent desulphurlsatlon 

with Raney Ni, there was also a loss of the nitro group to obtain 15 in 50% 

yield_However,when12was converted into its sulphoxlde 16 and heated a single 

E t -COzCzHg Scheme 3 

compound was formed in 81% yield whose 
1 
H NMR spectrum showed absorption at 

66.73 as a multlplet due to Hb, at 66.35 as a doublet (J=1.5 Hz) due to Ha. 

The ethyl ester showed a triplet for -CH3 at 61.3 and quartet for -OCH2- at 

$4.25 clearly indicating that only oneofthestereolsomers17 or 18 wasfor- 

med. From the inspection of its model the most stable conformation,in which 

the transition state required for the cls elimination of a molecule of sulp- 

henlc acid 1s possible, appears to be X (scheme 4). This conformationfavours 

the formation of 17.However more analysis is needed to confirm the stereoch- 

emistry. Reduction of this compound with LiAlH4 followed by benzylation of 

the alcohols obtained thereby gave 19 which, with its potential carbonyls 

from the nltro and acetal groups,provides entry to 'A' ring of vitamin 'D3' 

metabolltes skeleton 20 or its derivatives. 

Reaction of propargyl alcohol under basic condltlons with 1 gave 21 

whlch,ln turn, was converted into&-methylene-T-lactone 24 through a series 

of reactions12 as shown in scheme 5. Thus hydroxymethylatlon of 21 wlthform- 

aldehyde followed by acetylatlon gave 22 in excellent yield which upontreat- 

ment with n-bu3snH resulted In the formation of 23. Finally, oxidationof 23 

with pyrldlne-Cr03 gave the a-methylene lactone 24. 

The stereochemistry in 21 is expected to be trans as is found in the 

earlier cases such as 9, lland 12. In the 
1 
H NMR spectrum in this case,how- 

ever, the protons Ha and Hb did not separate out to be properly assigned. 
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Compound 24, on the other hand, typically showed signals at 66.40 as asin- 

glet for Ha, at 6 5.55 as a slnglet for lib, at 64.4 as a singlet for Hc,and 

at 63.85-4.3 as a multiplet for Hd and acetal methylenes.On the basis of 

these spectral values it is difficult to predict if the stereochemistry atthe 

the 3unctlon 1s cls or trans. Literature reports 13 , however, lndlcate that 

such kinds of cycllsatlons yield only the cis products. It is ,therefore, 

likely that 24 possesses cis geometry at the 3unctlon. 

Epoxidation of nltroolefins is not a very well studled 14 reaction. How- 

ever recently we have reported the epoxidation 15 of several cyclic and some 

acyclic nitroolefins and studied their reactlons. It was thus of interest to 

us to prepare N-nltroepoxlde 25 from 1 which zndeed was obtained In 95%yleld. 

Its IR spectrum showed an absorption at 1550 cm -1 clearly indicating it to 

be a saturated nltro group. Reaction of 25 with Na+S-Ph was found to berath- 

er interesting. On the basis of earlier reports l4 it was expected that 25 

gave 28 by the loss of nitro group as shown in scheme 6.HoweverltfilStgave 

NO2 OH 
26 - 

26, as revealed by the IR and 
1 
H NMR spectral data but it slowly got conve- 

rted into 27 upon standing or rapidly upon treatment with protlc acid. 

Prompted by the usefulness of 1 In developing important syntheticint- 

ermedlates, we explored the posslblllty of preparing another nltro olefinic 

acetal i.e. 31 in which the nitro function is at C-2.Thus structural varia- 

tions are possible with 1 and 31.With this view the nltro acetal 29 was 

treated with n-BuLi followed by PhSeBr to obtain 30 which upon further trea- 

tment with 30% H202 gave 31 in 51% yield. Its 
1 Ii NMR spectrum showed atypi- 

cal multiplet for the olefinic protons at 67.2.A~ expected, in Its IRspec- 
-1 

trum the nitro group appeared as a strong absorption band at 1510 cm . 
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Further, the mass spectrum and the mrcroanlytlcal data confirmed its molec- 

ular weight. To our knowledge this compound is not known so far. 

Scheme 7 

Compound 31, as expected, underwent Michael additions with PhSH, 

PhSCH2C02Et and HCsCH20H under basic conditions to grve adducts 32, 33 and 

34 in 88, 53 and 85% yields respectively (scheme 81. 

PhSH 

HN 
3 

I 00 
Na 0 CH2-CECH 

Scheme 8 

- 

Therr spectral data (cf. experimental section) were in complete agree- 

ment with the structures assigned to them. Thus, 1 H NMH spectral analysis 

of these adducts indicated that these are cls products rn contrast to semi- 

lar adducts 9, 13 and 21 formed wrth 1 which were trans. Thus, for example 
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in 32, Ha appeared as a doublet at6 4.48 with J=5 Hz indicating that Haand 

Hb experience equatorial axial coupling. Proton Fib ,on the other hand,appe- 

ared as a ddd at63.2-3.51 with J=3Hz,5Hz and 16Hz.Llkewlse examinationof 

the 'HNMR spectra of 33 and 34 also revealed that they are cls compoundsas 

in each case the coupling constant value for Ha-Hb corresponded to axial- 

equatorial coupling. 

Compound 31 also underwent epoxidationwithH202/NaOHto give 35 whose 

reaction with PhS-Na+, in sharp contrast to the reaction of 25withPhS_Na+, 

gave 37, perhaps via the sequence of steps as shown In scheme 9. Itisrather 

surprisingthat the intermediate 36, in contrastto 26 (scheme6) undergoes de- 

composition to give 37 rather than dehydration. All these intermediates 

31 - 

35 36 - 37 

Scheme 9 

could be expected to be useful in organic synthesis. Specific applrcatlons 

of these compounds are being explored and will form the sublect of future 

publications. 

Experimental 

General Methods: 'H NMR spectra were recorded on Varian EM 390,Jeol PMX 60 

and Bruker WP 80 spectrometers with (CH3)4Si as internal standard. IRspectra 

were recorded on Perkin-Elmer 580 and 1320 spectrophotometers by using sam- 

ples as neat liquids or in CHC13. Mass spectra were recorded at 70 ev on a 

Jeol JMS-300D mass spectrometer. All the chromatographic separations were 

done by using TLC grade silica gel obtained from E.Merck.Benzene wasdlstl- 

lled from CaH2. Methylene chloride was distilled from P205 prior to use. 

Actonitrile was also distilled from P205and storedovermolecular sieves (4OA). 

2-and 3-Phenylthio-2-cyclohexenone5 and6: A mixture of 3 (141 mg, 1 mmol) 

and thlophenol (ll8mg,lm1nol) in dry benzene with or without base was stirr- 

ed under nitrogen atmosphere at room temperature for an appropriate time 

( seebelow). The reaction mixture was diluted with water and extractedwlth 

ether (3 xl5ml). It was then dried over anhydrous Na2S04.Evaporation of the 

solvent gave a crude product which was purlfled by preparative layer chro- 

matgraphy (PLC) (eluent:benzene).Compound 5: IR (neat) 1670 cm -I; 'HNMR (CDC13) 

67.61-7.15 (m, 5H), 6.25 (t,J=4.5Hz,lH), 2.62-1.81 (m, 6H). Comeound6: IR(neat) 
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1660 (s) cm-';' HNMR (CDC13):67.5-6.9 (m, SH), 5.35 (s,lH),2.64-1.64 (m,6H); 

mass spectrum, m/e 204. 

Base Reaction % of 5 % of 6 Overall 
Time (hr) Yield (%) 

45 100 76 

morphollne 12 35 65 70 

plperldlne 14 40 60 71 

trlethylamlne 8 100 74 

2-N-Morphollno-2-cyclohexenone7and8: These compounds were prepared in ana- 

logy to 5 and 6 from 3 ~50mg,0.35mmol) and morpholine (40mg,0.45mmol). 

Yield: 30mg (48%) of 7 and 10mg (16%) of8.Compound 7: IR (neat)l670cm 
-1 

; 

'HNMR (CDC13) :65.86 (t,J= 4.5Hz,lH), 3.6-3.2 (m, 4H), 2.9-2.63 (m, 4H), 2.7- 

2.6 (m, 4H),2.1-1.8 (m, 2H);mass spectrum,m/el8l;Anal.Calcd. forC,0H,5N02: 

C,64.86;H,8.ll;N,7.57.Found:C,64.79;H,8.19;N,7.5.Compound8:IR (neat) 

167Ocm-';I HNMR (CDCl,):65.41 (s,lH), 3.92-3.61 (m, 4H),2.98-2.61 (m, 48),2.63 

-2.21 (m, 4H), 2-l-1.8 (m, 2H);mass spectrum, m/e 181. 

trans-3-Nitro-2-phenylthiocyclohexanone acetal9: As above from 1 (925mg, 

5mmol),th1ophenol(660mg, 6mmol) and a drop of piperidine compound 9 was 

prepared.Yle1d:l.l gm(78%),m.p.114°c (pet.ether:chloroform).IR (neat) 1545 

cm-';'HNMR(cc14):67.5-7.1 (m, 5H), 4.8-4.3 (ddd,J=l2Hz, 4Hz,lH), 4.3-3.9(m, 

4H), 3.5 (d,J=l2Hz,lH), 2.5-l-25 (m, 6H);mass spectrum,m/e295;Anal.Calcd. 

for C14H17NS02: C,56.95;H,5.74;N,4.75;S,l0.85.Found:C,56.90;H,5.85;N,4.80 

; S,lO.81. 

Reaction of 3-nitro-2-cyclohexenone acetal with dlethyl malonate: To a solu- 

tion of sodium ethoxide (54mg,l mmol) in ethanol was added dlethyl malonate 

~l60mg,lmmol) in ethanol at 0'~. The resultant mixture was stirred atroom 

temperature for 30mln.Compound 1 (185mg,l mmol) in ethanol was addeddrop- 

wise at 0"c and the stirring continued at room temperature for 2hr. Ethanol 

was then removed under vacuum and the residue diluted with water (5ml), neu- 

trallsed with satd. NH4C1 solution and extracted with CH2C12 (3 xl5ml).Work 

up in usual manner gave 240mg of crude product which was purified by PLC 

(eluent: 10% acetone-benzene) to obtain pure 11, yleld:l93mg (56%). IR (CHC13) 

1725,155Ocm -';'HNMR (CC14):b5.31-5.04 (m, IH), 4.32-3.71 (m, 9H), 3.03 (dd,J= 

12Hz, 4Hz,lH), 2.70-1.41 (m, 6H),l.3 (t, 6H);mass spectrum,m/e299;Anal.Calc. 

for C,5H23N08: C,52.17;H,6.67;N,4.06.Found:C,52.ll;H,6.72;N,4.12. 

Reaction of 3-nltro-2-cyclohexenone acetalwlthethyl(phenylthlo) actate: TO 

a suspension of NaH (64mg,l.3mmol) in THF was added ethyl(phenylthio) ace- 

tate (225mg,l.3mmol) in THF at O'c and stirred at room temperaturefor30mln. 

when 1 (185mg,1mmol) in THF was added dropwise. Stirring was continued at 

room temperature for additIona 2 hr. It was then neutrallsed with satd. aq. 

NH4Cl and extracted with ether (3 xl5ml).Work up as described above gave 
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390mg of crude product which was purified by chromatography (eluent:benzene 

-chloroform) to obtain pure12,yleld: 234mg (61%). IR (neat)1725,1545cm -1 ; 

'HNMR(CDC13 +CC14):67.72-7.21 (m, SH), 5.65-5.25(ddd,J=l2 Hz, 4.5Hz,lH),4.45 

-3.85 (m, 6H), 3.75 (d,J=4.5Hz,lH), 3.35 (dd,J=12Hz, 4.5Hz,lH), 2.7-1.5(m, 

6H),1.25 (t, 3H);mass spectrum,m/e 38l;Anal.Calcd. forC18H23NS06:C,56.69; 

H,6.04;N,3.67;S,8.40.Found:C,56.64;H,6.10;N,3.75;5,8.51. 

Reaction of 3-nitro-2(~-carbethoxy,~-phenylthiomethyl)cyclohexanone acetall 

with Raney nickel: To a suspension of Raney nickel (900mg) in dry ethanolwas 

added 12 (285mg, 0.75mmol) and the resultant mixture was refluxed for 3hr. 

The reaction mixture was then cooled and filtered through a pad of celite. 

Evaporation of the solvent gave 180mg of crude product which was purifiedby 

PLC to obtain pure 15,yield:82mg (50%). IR(CHC13) 1725cm -';'HNMR(CDC13): 

64.3-3.7 (m, 6H), 2.8-1.65 (m,llH),l.25 (t, 3H);massspectrum,m/e228;Anal. 

Calcd. forC12H2004: C,63.43;H,8.38:Found:C,63.49;H,8.31. 

Oxidatzve ellmlnatlon of 12: To a suspension of sodium metaperlodate (53mg, 

0.25mmol) in 4ml of I:1 mixture of water-methanol was added 12 (95mg, 0.25 

mmol) at O'c and stirred for an additional 12 hr at O'c and 5hr at roomtem- 

perature. After filtration the filtrate was evaporated under reduced press- 

ure and the residue extracted with chloroform (3 xl5ml) to givel00mg of the 

crude product. Usual work up gave pure sulphoxlde16, yield 90mg (98%). With- 

out purlflcatlon sulphoxlde 16 (200mg,0.5mmol) in anhydrous benzene (5ml) 

was refluxed under nitrogen atmosphere for 9hr.The reaction mixture upon 

work up gave a crude product which was purified by PLC(eluent:benzene), 

yleld:llOmg(82%). IR(CHC13) 1710, 1550cm -';'HNMR (CDC13):66.8-6.52 (m,lH), 

6.35 (d,J=l.5Hz,lH), 4.35-3.6 (m, 6H), 2.7-1.8 (m, 6H),l.3 (t, 3H);massspec- 

trum,m/e27l;Anal.Calcd. forC,2H17N06:C,53.13;H,6.27;N,5.17.Found:C,53.03 

;H,6.22;N,5.20. 

Preparation of compound 19: To a suspension of LiA1H4 (40mg, 0.8mmol) lndry 

ether (5ml) was added compound17 (360mg,l.2mmol) in ether atlOOc and the 

resultant mixture stirred at room temperature for lOhr.Excess of LlA1H4was 

then destroyed by satd.NH4C1 solution. The ether extract was dried overanh- 

ydrous Na2S04. Evaporation of the solvent gave 292mg of the crude product 

which was purified by PLC (eluent: lO%acetone-benzene),yield:l28mg (42%). 

Thepurifiedalcohol (llOmg, 0.5mmol) was then added to a suspensionof NaH 

(48mg, 0.5mmol) In dry THF (2ml) and the resultant mixture stirred at room 

temperature for 3Omln.Benzyl bromide (86mg, 0.5mmol) at O'c was added to 

the above mixture and further stirred at room temperature for 2Ohr. It was 

then diluted with water (5ml) and extracted with ether (3xl5ml). Thecombl- 

ned organic layer upon further usual work up gave 140mgof crude product 

which was purlfled by PLC,yleld: 92mg (60%).IR (neat) 1550cm -'; 'HNMR(CDC13) 

:67.5-7.2 (m, 5H), 6.8 (m, IH), 5.28 (m, IH), 4.5-3.6 (m, 8H), 2.9-1.4 (m, 6H); 
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mass spectrum,m/e212;Anal.Calcd. for C,,H2,N05:C,63.95;H,6.58;N,4.39. 

Found:C,63.64;H,6.23;N,4.61. 

3-Ritro-2-propargyloxycyclohexanone acetal 21: To a suspension of NaH (300mg, 

6mmol) in dry THF at 0“~ and the resultant mixture stirred at 0-10"~ for 

lhr.Compound 1 (925mg,Smmol) in THF was added dropwlse at -lO"c to the 

above mixture and stirring continued for another 30min. The reactlon mixture 

on work up gave a product which was purlfled by chromatography (Si02), yield: 

1 gm(83%). IR(neat) 3280, 2110,1540,1370 cm-'; 'HNWR (CC1,):64.95-3.85(m,8H), 

2.35 (s, IH), 2.25-1.3 (m, 6H);mass spectrum,m/el95;Anal. Calcd. forC11H15N05 

: C,54.77;H,6.22;N,5.8l.Found:C,54.70;H,6.28;N,5.76. 

2-Propargyloxy-3-acetoxymethyl-3-nitrocyclohexanone acetal 22: A mixture of 

21 (480mg,2mmol), 37%HCHO(75mg, 2.5mmol) andNaOH (13mg) in isopropanol 

( IOml) was stirred at room temperature for 20 hr.The reaction mixture was 

then diluted with water (5ml) and extractedwithethyl acetate (3 xl5ml).Fur- 

ther work up gave 540mg of the crude product which was stirred at roomtem- 

perature with acetic anhydride (0.38m1, 4mmol) in pyrldlne (lml) for 14 hr. 

It was then diluted with water and extracted with CH2C12 (3 xl5ml).Further 

work up in usual manner gave a crude product which was purified by chromato- 

graphy (Si02),yield: 480mg (75%). IR (neat) 3280,2110,1740,1540cm-';'HNMR 

(CC14):64.65-4.45 (m, IH), 4.45-4.25 (m, 2H), 4.25-3.8 (m, 6H), 2.05 (s, 3H),2.75 

-1.4 (m, 6H);mass spectrum,m/e267;Anal,Calcd. forC14HlgN07:C,53.67;H,6.07 

;N,4.47.Found:C, 53.75;H,6.OO;N,4.39. 

Preparation of compound 23: A mixture of 22 (185mg, 0.59mmol),n-bu3SnH(224mg 

I 0.77mmol) andAIBN (29mg, 0.17mmol) inbenzene (4ml) was refluxed undernlt- 

rogen atmosphere for 5hr. Solvent was evaporated and the residue purlfiedby 

chromatography (Si02) (eluent: pet.ether: ether=80:20) to obtain a thick 011, 

yreld:80mg (51%). IR (neat)l735cm -';'HNMR (CC14):64.95-4.8 (m,2H),4.4(s,2H) 

, 4.1-3.8 (m, 6H), 3.7 (s, IH), 2.0 (s, 3H),l.85-1.15 (m, 6H);massspectrum,m/e 

195;Anal.Calcd. forC14H2005: C,62.68;H,7.46.Found:C,62.72;H,7.50. 

Oxidation of 23 with pyridlne-chromium trioxlde: A stirred mixture of pyre- 

dine (0.45ml) in CH2C12 (5ml) was treated with Cr03 (450mg, 4.5mmol) andstl- 

rrlng contznued for 20min. at 20"~. Compound 23 (60mg, 0.22mmol) inCH2C12 

(I ml) was added to the above mixture and refluxed for 1 hr. After cooling it 

was treated with satd.NaHC03 solution (20ml) and extracted withCH2C12 (3x 

25ml).Work up as descrzbed earlier gave a crude product which was purified 

by PLC (eluent: benzene-acetone= 95:5),yleld:40mg (65%). IR (neat) 1770,174O 

cm-';'HNMR(CDC13):66.4 (s,lH),5.55 (s,lH), 4.4 (s,lH), 4.3-3.85 (m,6H),2.05 

(s, 3H),2.0-1.55 (m, 6H);mass spectrum,m/e282;Anal.Calcd. forC14H1806: C, 

59.53;H,6.38.Found:C,59.52;H,6.43. 

3-Witro-2,3-epoxycyclohexane-l-one acetal 25: TO a stirred solution of 1 

(185mg,lmmol) in methanol containing 30%H202 (0.23m1, 2mm01) was added2N 

NaOH solutlon(0.25m1, 0.5mmol) at OOc.The stirring was continued foraddi- 
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tional IOmin. (a turbldlty developed during this time). The reaction mixture 

was then extracted with ether (3 x15ml) and further worked up to obtain a 

crude product which was purlfled byPLC,yleld:l90mg (95%). IR (neat)l550, 

1350 cm-';' HNMR (CCl4):64.06-3.50 (m, 4H), 3.26 (s,lH), 2.88-1.16 (m,6H);mass 

spectrum,m/e 201;Anal. Calcd. for C8H11N05: C,47.76;H,5.47;N,6.96.Found: C, 

47.8l;H,5.43;N,6.89. 

3-Nitro-2-phenylthio-2-cyclohexenone 27: A stirred solution of Na+S-Ph(pre- 

pared in-situ fromthiophenol,ll0mg and Na, 23mginCH30H at 0"~) inmethanol 

was added compound 25 (200mg,lmmol) at O"c and the resultant mixture was 

stirred at room temperature for further 2hr.The reaction mixture was then 

poured on cold water,neutralised with satd.NH4C1 solution and extracted 

with CH2C12 (3 xl5ml). Usual work up gave the hydroxy acetal which wastrea- 

ted with 5%H2S04 (2ml) and stirred for 30min. at room temperature.Therea- 

ction mixture was then diluted with water (5ml) and extracted with ether (3x 

15ml). It gave a crude product after evaporating ether which was purlfledby 

PLC,yield: 178mg (73%). IRneat) 1650,155Ocm -';'HNMR (CDC13):67.2 (br.s,5H), 

2.9-2.4 (m, 4H), 2.25-l-9 (m, 2H);mass spectrum,m/e220;Anal.Calcd. forC12H11 

NS03 :C,57.83;H,4.42;N,5.62;S,l2.85.Found:C,57.79;H,4.50;N,5.7O;S,l2.88. 

2-Nitro-2-cyclohexenone acetal 31: To a stirred solution of 29 (374mg, 2mmol) 

1nTHF (5ml) at 0"~ was added n-BuLi(1.75ml,l5% solution in hexane, 4mmol). 

After stirring for 30 min., a solution of PhSeBr in anhydrous THF prepared 

from PhSeSePh(662mg, 4.2mmol) andBr2 (0.1 ml, 4.2mmol) was added during 10 

min. After lhr., 30%H202 (2ml) was added and the resultant mixture was sti- 

red at room temperature for 4hr. It was then diluted with water (20ml) and 

extracted with ether (3 x25ml). Its further work up gave a crude product 

which was purified by chromatography (eluent: pet. ether:ether= 90:10), yield: 

190mg (5l%).IR(neat) 1510,1340cm -‘; 'HNMR (CC14):87.35-7.10 (m, IH), 4.35- 

3.85 (m, 4H),2.55-2.2 (m, 2H), 2.1-1.7 (m, 4H);mass spectrum,m/el85;Anal.Cal. 

for C8H11N04. * C,51.89;H,5.95; N,7.57.Found:C,51.93;H,6.02;N,7.51. 

2-Nitro-3-phenylthiocyclohexanone acetal 32: To a mixture of 31 (50mg,0.27 

mmol) inCH2C12 (2ml) at O'c under nitrogen atmosphere was added a drop of 

plperldlne and stirred for 1 hr. Its further work up in the usual manner 

gave a crude product which was purified by PLC to obtain a thick oll,yield: 

70mg (88%).IR (neat) 1550,137Ocm -I; 'HNMR (CC14):67.7-7.25 (m, 5H1, 4.48 (d, 

J=SHz, lH), 4.15-3.8 (m, 4H), 3.51-3.2 (m,lH), 2.4-1.35 (m, 6H);mass spectrum, 

m/e295;Anal.Calcd. for C14H17NS02: C,56.95;H,5.76;N,4.75;S,l0.85.Found: 

C, 56.98;H,5.82;N,4.70; S,lO.87. 

2-Nitro-3(~-carbethoxy,~-phenylthlomethyl)cyclohexanone acetal33: To a sus- 

pension of NaH(lEmg, 50% suspension in oil, 0.37 mmol) inTHF at 0“~ wasadded 

ethyl(phenylthlo)acetate (64mg, 0_33mmol).The resultant mixture was stirred 

at room temperature for 30min.Compound 31 (50mg,0.27mmol) in THF wasadded 
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dropwise with ice-water cooling and stirred for another 30min.The reaction 

mixture was neutralised with satd.NH4Cl solution and extracted withCH2C12. 

The crude product obtarned after work up was purified by PLC to get a thick 

011, yield: 55mg (53%). IR (neat) 1725,1545cm -‘; 'HNMR (CDC13):87.71-7.25 (m, 

5H), 4.8 (d,J=5Hz,IH), 4.5-3.9 (m,6H), 3.65-3.2 (m, 2H), 2.4-2.2 (m,lH), 2.15- 

1.45 (m,6H),1.2 (t, 3H);mass spectrum,m/e381;Anal.Calcd. forC,8H23NS06:C, 

56.69;H,6.04;N,3.67;S,8.40.Found:C,56.73;H,5.97;N,3.59;S,8.45. 

2-Nitro-3-propargyloxycyclohexanone acetal 34: To a stirred suspensron of 

NaH (16mg, 50% suspension in oll,O.33mmol) in 3ml of THF was addedpropargyl 

alcohol(18mg, 0.32mmol) at O"c and the stirring continued till the evolu- 

tion of gas ceased (15min.).Then, 2-nltro-2-cyclohexenone acetal 31 (50mg, 

0.27mmol) in THF was added to the reaction mixture and the resultantmixture 

was starred for further 15min.Usual work up gave the crude product which 

was purified by PLC, yield: 55mg (85%). IR (neat) 3270,2110,1545,1365cm -1 
; 

'HNMR(CC14+CDC13):64.9 (d,J=5Hz,lH),4.55-3.9 (m,7H),2.45 (s,lH1,2.2-I.3 

(m, 6H);mass spectrum,m/e 195;Anal.Calcd. for C,,H15N05:C,54.77;H,6.22;N, 

5.81.Found:C,54.85;H,6.28;N,5.87. 

2-Keto-3-phenylthiocyclohexanone acetal 37: To a stirred solution of compound 

31 (50mg, 0.27mmol) in methanol containing 30%H202 (0.06ml,0.54mmol) at5"c 

was added aq.NaOH (0.07m1, 2N, 0.14mmol) rapidly. Stlrrlng was continued at 

the same temperature for additional 10 min. (turbidity developed this time), 

then the raectlon mixture was extracted with ether (3xl5ml).The crude pro- 

duct obtained after work up was treated wrth sodium thlophenolate,prepared 

in-situ from thiophenol(30mg, 0.27mmol) and sodium (6mg, 0.27mmol), inCH30H 

at O'c and stirred for 2hr.The crude product was purified byPLC (eluent: 

benzene-acetone= 95:5) to obtain a thick 011, yield : 60mg (47%). IR(Neatj1725 
cm-1. 1 , HNMR (CC14):67.6-7.1 (m, 5H),4.3-3.65 (m, SH), 2.0-l-4 (m, 6H);mass spec- 

trum,m/e264;Anal_Calcd. forC,4H16S03:C,63.64;H,6.06;S,12.12.Found:C,63.- 

70;H,6.12;S,12.14. 
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