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SIly: The reduction Of nltrwta adducts frill l-uthoxy4-nitroruph- 

thalene and Crimrd 

t-C4H M@) 

reagents (CH3M&x. PhQI2CH Mgx, i-C H,Ux. 
c-C6H11N~ and with hex-thy1 phosphorous 2tr a iulde an +a.- 

phorcus trfchlorlda 9 s reported. With the forrer reqent the reactlon ie 

chcaio and etereoeslective and only the E-oxlw ie recovered being the 

E-P-alkyl4_rethoxy-l(2H)naphthalsnone oximar md the E-2-•lkyl-2.3-dl- 

hydra-1,4_ruphthoquinone-l-xlnee obtalncd after quenching with NH4C1 

and HCl respectively. 
Ps 

ima stereochemistry ia amsigned by LIS valuer 

caused by Eu(dpa13 on C algnale of Z-uthyl-4_caethoxy-1-(2H)rphthw 

lenone oxima and 2-wthyl-2,3-dihydro-l.4-napht.hoquirwme-l~xime. Com- 

plete reduction to amines 1s obtained with phoophorous tr:chloride. 

Nitronate adducte from conjugate addition of 

slkyl meslum halides to nltroarenlc system8 

have proved to be useful and versatile inteme- 

diates’ in the synthesis of a large variety of 

aromatic or cyclohsxadlcnic elkylated derlva- 

tlvcs. Generally oxidising2 and electrophi1ic3 

reagents have been eqloyed in these reactions. 

while the only cxaplc of mductlon Is confined 

to their convsmim Into alkyl subati tuted 

a-tic sines by mans of an excess of rptgX 

in the presence of CuI as a catalyst’. On the 

other hand the rsectlon of nltronic conpounds 

with reducing apents has generally received 

little attention. 

On pursuing our studies on synthetic appli- 

cations of the nitronate sdducts. we wish to 

report now the results obtained in the reduc- 

tion of the adduct from PMgX and l_rethoxy4- 

nrtronaphthslene(~) with phosphorous reagents. 

Reduction with hexamethyl ph osphorous trluide. - 

Synthesis of E-2-alkyl4-rethoxy-l-(2H~naphtha- 

lenone 0x1~s (40-e) and E-2-slkyl-2,3-dihydro- 

1,4-naphthoquinone-l-oxlme (5a-e). 

A tctmhydrofurmic solution of the nitro- 

nate l dducto (3a-e) from 1 and IUQX (e. R-We; 

2J, R.PhCH2Ct12, e, R-i-Pr; 2. R=C-C II #3 1l; 2a* 

R-t-Bu) freshly prepared with the procedure 

previously deecribed. 
5 

was treated ulth 1.4 cq. 

of P(Io4e2)3. me reaction, carried out for 48 

h-e WM then quenched rlth l quears -nium 

chloride. me USid rOti Up gWe the 2-•lkyl- 

Onathoxy-1-(2H)ruphthsleoone oxlmea (4a-e) In 

l atisfwtory yields. table I contains yields 

and analytical data of oximes 4. 

The alternative quenching with a msthmolic 

solution of HCl. followed by few minutes of 

stlrrlng. led to 2-alkyl-2,3-dlhydro-1.4~Mph- 

thoquinone-l-oxlmea (k-a). Table II contains 

ylelde and analytical datn of oximes 1. 

In this rertlon. a little Mount of 2-alkyl 

-1.4~naphthoquinone as by-product was also 

isolated. Under our axperimntal condl tlons, 

this by-product ranges from about 10% to 4% 

goinp fror primary to secondary and tertiary 

substituents. The formation of naphthoqulnone 

uy be ucrlbed to the occurence of an hydro- 

lysis procea. of the oxIms 1 to 2.3-dIhydro- 

1,4_naphthoqulnones follwed by oxidation by 
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1 20 -0 

l )R=Me 

b)R= PhC+CH2 

c)R= I-R 

d)R=c-C&l 

l )R= t-h 

THF, 0% 

table I - Synthcsis of 2-Alkyl-d-methoxy-1-(2H)nsphthslcnone oxlmes (4a-e). 

Ylelds and Spectral Data. 

Corrpounda Yieldb m.p. IR (KBr) 
1 

H-NMR 

(XI (‘Cl v(cr-1) 

(CDC13) ppm from Mc4S.l 

bb - 

4c - 

48 46 138-40 - 

42 104-7 

45 129-31 

“d 51 115-7 

4c 48 183-5 - 

1665 C.N 

3200 OH 

1660 C=N 

3220 OH 

1645 C.N 

3240 OH 

1650 C=N 

3230 OH 

1660 CnN 

3260 OH 

1.24 (d. 3H. CH 
3’ 

J 
CH -2 

. 7 Hz). 3.75 (6. 3H. We), 

4.0-4.3 (m. 1H. H2), 2 .04 (d. .&Q, H3. J2 3 = 5.4 Hz). 

7.3-7.9 (m. OH. arom). 8.3 (8. YI, OH).’ 

t 

1.8-2.1. 2.5-2.8 Cm, 4H. CH2CH21. 3.78 (0. 3H. me). 

4.25 (a, 1H. HZ). 5.08 (d. 1H. H3. J 
2.3 

- 5.6 Hz). 

7.1-7.9 (m. 9H, area), 9.1-9.5 (m. lH, OH).’ 

0.74 (d. 3H. CE 
3’ 

J 
CH Cn 

- 6.8 Hz). 0.97 (d. 3H. CH3, 

J 
CH CH - 

6.8 Hz), 2.8-2.4 (m. 1H. CHI. 3.78 (8. 3H. 

OCle 7. 4.07 (t, lH, HZ), 5.08 (d. lH, H3. J 
2,3 

- 5.6 

Hz). 7.3-7.9 (m, 4H. arom). 8.4 (8. 1H. OH).’ 

0.9-1.9 (a. 11H. l llph). 3.80 (6, 3H, (We). 4.06 

(t. lH, H2). 5.08 (d. lti, H3. J2 3 n 5.6 Hz). 7.3- 

7.9 (1. 4H, area), 8.3 (bs. 1H. OH;.C 

0.M [s, 9H. KH3)3’l. 3.76 (6. 3H.CW). 4.02 (d, 1H. 

Hz. J 
2.3 

. 6.0 Hz). 5.05 (d. 1H. H3). 7.3-7.7 (m. 4H. 

atom), 8.75 (be. 1H. CM).’ 

&I 
All coqmunds pave satisfactory mlcrosnalysts. 

b 
Ponders1 yields calculated with respect to 

1-ncthoxy-4-nltronaphthalene. 
c 

Shifts vary with conccntratlon. 



Reduction of nitronatc addle% from RMgX and I -methoxy4mtronaphthaknc 3439 

table II - Synthesis of 2-Alkyl-2.3-dlhydro-1,4-naphthoqulnone-1-oxius (Sa-01. 

Ytelda and Spectral Data. 

Compounda Yieldb m.p. IR (KBrl 
1 

(Xl (‘Cl vcr-11 

H-NW (CDC131 ppm from we4si 

5a 44 - 

5b 40 - 

5c 60 

5d - 

SC - 

56 

57 

154-6 

1357 

131-3 

160-2 

152-5 

1690 C-0 

3240 OH 

ldeo c-0 

3320 CU 

1700 c-0 

3250 OH 

1660 C:O 

3230 OH 

1670 C=O 

3280 OH 

1.21 (d. 3H. CH3. JCH _2 r 7.2 Hz), 2.56-3.13 (m. 

2H. H3. J 
3e-2 

. 2.2 Hz: J 
3b-2 

= 5.8 Hr. J . 16 
3a-3b 

HZ), 3.90-4.50 (m, 1H. H21. 7.4-8.2 (n. 4H. atom). 

6.58 (ba, 1H. OH).’ 

1.5-2.1 and 2.4-3.0 (n, 6H. CH2CH2 and H31, 3.8-4.3 

(a. 1H. H2). 6.8-6.2 (a, 9H. aron), 8.50 tbs. 1H. 

OH).= 

0.90 (d. W. CH3. JcH CH - 6.6 Hz). 1.00 (d. 3H. 

CH 
3’ JCH CH 

. 6.6 Hz). 3 1.61 (m, lH, Ctll, 2.67-3.15 

(m. 2H, d 2, J 
3b-2 

= 5.2 Ht. J 
3a-2 

. 2.8 Hz, J3a 3b. 

16.6 Hz). 3.6-3.9 (a. 1H. H21, 7.4-8.1 (m. 4H. 

won). 8.24 (ba, 1H. OHl.C 

0.7-2.1 (I, 11H. sllphl. 2.64-3.18 (a. 2H. H3. 

J3b-2 
. 5.4 Ht. J 

30-2 
. 2.2 Hr. J 

3a-3b 
I 16.4 Hz). 

3.6-4.0 (I, 1H. H21. 7.4-8.2 (m. OH. aron). 6.08 

tbs. lH, OH).’ 

0.136 [s. 9H, (CH313], 2.6-3.2 (m. 2H. H3. Js2 = 

6.6, J 
3a-2 

: 20 Hz. J 
3a-3b 

A 17.6 Hz). 7.34-8.13 

(a. OH. aroml. 8.46 (a. lH, OH).’ 

a 
All compounds gave satisfacto;y aicroanalysls. 

b 
Ponderel yields calculated with respect to 

l-methoxy-4-nItronaphthalene. Shifts vary with concentration. 

air Mistwe during the work-up of the reac- 

tion. 

Longer reactton times lncreass the amount of 

naphthoqulnons to the detrirznt of the oxlme. 

Moreover the more sterically hindered the com- 

pounds 2 are. the slower the process 1s. 

Both the reactions leading to oximes da-e .- 

and 58-c result to bc chenio and stereoselec- 

tive. In fact under the employed conditions. 

further reduction of oximes to naphthyl aminss 

does not occur and. between the two posslbls 

oxiws. only the E-isomer is obtained, lndrcat- 

1r.g that the reduction stage of the reactlon 

involves the less hindered oxygen atom of the 

nitronlc function: i.e. the oxigen mti to the 

c-2, even when the alkyl fragment bonded to 

thls carbon is the &erate in size methyl 

group. 

Conflguratlonal asslgnewnt 

Recently It has been reported6 that additlon 

of Eu(dpm13 
13 

to oxiws shifts upfield the C 

signals of the carbon anti to the lone pair of 

the nitrogen and domflcld the ones of the 

other nuclei “ear to the nitrogen atom. This 

behaviour provides a” unambiguous method for 

conflguratlonal uslgnement to oxlmss even In 

cases where only one isomer 1s available. Ylth 

this In mind the lanthanlde induced shifts 
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T&lo III - Significant 
13 

C Chmlcal Shifts and LIS Valuess by Eu(dpm) of 

Z-Methyl-&methoxy-1-(2H)nsphthslcnonc oxime (4s) sod 2-Mctzyl- 

2.3-dlhydro-1.4~naphthoquinone-1-oxlme (5s). 

9r 
Slpnificant 

Carbons .--_ 
13 

C shifts LIS valuea 
13 

C shifts LIS values 

(ppm from Mc4Si) (ppn) (ppm from Ne4Si) (Ppr) 

- 

c-2 29.43 -3.6 27.99 -0.1 

c-3 loo.82 1.0 44.18 0.9 

C-8 124.19 10.1 124.88 1.9 

c-9 132.01 2.4 132.20 0.9 

c-10 128.42 0.6 130.28 0.4 

c-11 19.00 4.0 18.04 0.7 

c-12 55.05 0.1 

a 
Negative values indicate upfield shifts. 

(LIS) caused by Eu(dpra13 on the oxlmca + and 

2 were dctcrmlncd (ace table III). 

The upfleld shift of C-2 carbon and the 

downfield ones of the C-8, C-9 and C-11 nuclei 

ate consletent in both coqwnds. wlth the E- 

1 somcf configuration. 

Moreover the very ~11 LIS values. showed 

by C-3, C-10 and C-12 in conpound 9 sod by C-3 

and C-10 In cowound 5s. indicate a negligible 

complexatron of Eu(dpmJ3 to the oxygen of the 

nethoxy and of the csrbonillc function respec- 

t1ve1y. 

In sddltlon the E-configuration of the ox- 

~rncs 4b-c and Sb-c CM be reliably deduced from - - 

the inspection of the H-2 chemical shift values 

which are very slnilar to those of the oximes 

48 and 5s - .- respectively along the whole series 
7 

both for 4_ and 2 derlvatrves. 

Reduction with phosphorous trichloride. Syn- 

thesis of’ 2-alkyl-l-mthoxy-1-naphJ&lamines 

(ba-d). 

The treatwnt of nltronatt sdducts 3a-d with 

1.4 l q. of PC1 3 followed by quenching with HCI 

18% and usual work-up gave the 3-alkyl-3.4-di- 

hydra-4-nltro-1-(2H)naphthaltnones. the 2-al- 

kyl-4-rethoxy-1-nsphthylamines (60-d) and llt- 

tle amounts of oxlmts 5a-d. The first compounds 

arose fron the scl-nltro tautoeeriam and from 

hydrolysis of the vinyl ether function ln the 

acidic reaction medium of the n!tFonste adducts 

which were not reduced by the phosphorous rt- 

agent. 

Yhtn 2 eq. of the reducing spent were used, 

the complete reductl on of cowounds 3a-d to 

amines 68-d wss obtained ln high yltlda. fable 

IV contslns yields and analytical dsts for com- 

pounds 6s-d. 

In the cast of nrtronste 3e only the oxlmt - 

2 Is slrsys recovered. probsbly because tit 

great bulkiness of the t-butyl prevents PC1 
3 

from reducing the stcrically hlndersd oxygen of 

the nitronrc function. 

In conclusion. although under the same ex- 

pcrlDenta1 condrtloos. phosphorous trlchlorlda 

Is r)ot chcmlostlective with respect to hexs- 

methyl phosphorous triamide, it hos the sdvsn- 

tape of being s more cfflclent reducing agent. 

slloulng the mints to be obtslned in much 
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T&lo IV - Synthesis of 2-Alkyl-drethoxy-1-naphthylanlne (60-d) 

Yields and Spectrsl Data. 

Compounda Yieldb m.p. IR(CCl41 l”-NMR (CDC131 pp. from Me4Sl 

6a 

6b 
- 

6c - 

65 Oil 3410 2.37 (a, 3H, cH31, 3.7 (a. 2H. NH21.’ 3.96 (a. 3H, 

34% Cue), 6.64 (6. 1H. H31, 7.3-6.2 (m, 4H. arw). 

55 oi 1 3360 2.3-3.4 (m. OH. CH2CH2). 3.6 (6. 3H, Oyc). 3.9 (0. 

3460 7H. NH2). ’ 6.9 (8. lH, H3). 7.6-6.1 (m. 9H. arm). 

60 oil 33% 1.35 (d. 6H, - 6.8 Hz). 3.23 (spt, 1H, CH3, JCH CH 

3470 CM). 3.96 (8, ale. 3i71. 4.1 (8. 2H. NH2LC 6.75 (8. 

1H. H31. 7.3-6.3 (m. 4H. ar+)m). 

6d 70 011 3360 1.0-2.2 (1. 11H. alrphl. - 2.7 (8. 2H, NH21qC 3.9 (s. 

34% 3H. We), 6.7 (a. 1H. H31. 7.2-6.3 ((I, 4H. amnl. 

a b 
All coqounds gave satisfacpry microanalysis. Ponderal yields calculated with respect to 

l-ncthoxy-4-nitrohaphthalene. Shifts vary with concentration. 

shorter times. 

Kxperlmntal Sectlom 

l4.p.s are uncorrected and were determined 

Y 
lth a Blrchl apparatus. 

111 
-NHR spectra were recorded at 100 MHz and 

C-NHR ones at 25.16 MHz wltq3a Varlan XL-100 

instrunent in the F-T mode. c ass1gnaacnts 

were node with the aid of the off-resonance 

technique . Proton shrffg are glvcn in p.p.m. 

from MC Si in CDCl . C shifts are given in 

p.p... 4 rom Ue4Si 1 n CD Cl 
2 2’ 

IR spectra were 

recorded with a Perkin Elmer 257 spectrophotom- 

eter. 

THP , dried over sodium and distilled, was 

redistilled from LlA1H4 Irmediatsly before use. 

4-Methoxy-I-nitronaphthalene (A) was a comer- 

cial product. All Crlgnard reagents solutions 

were prepared rlth the standard proced re and 

titrated using the Bergbrelter’s method. 
1 

COr- 

mcrcral hexsmethyl phosphorous triamide and 

phosphorwe trlchlorlde were distilled before 

“SC. 

Preporation of nitronate adducts (3a-•l - Cen- _ ..- 
era1 procedure. 

A solution of 0.0065 mol of alkylmagneslum 

halide In MF was added dropwise to a stirred 

solution of 0.005 mol of 1 in 10 ml of the saw 

solvent at O°C during 5 minutes. flushing nl- 

trogcn. 

Synthesis of 2-alky1-4-methox~-l-(2Hlosphtha- __-_-.__ .- 
lenooe 0x1-e toa-•). 

To a Ice cooled solution of the nltronate 

adduct were added 0.01 ~01 of P(NMe 1 . 

The reaction was stirred for b3 hours at 

room temperature and then poured into a satu- 

rated solution of aqueous NH4C1. imediately 

followed by extraction with CH Cl 

layer dried with Ns2S04,, 

2 2. mhe organic 

was evaporated under 

reduced pressure. The oximcs were purified by 

chromatographlc separation on a slllca gel col- 

umn [light petroleum (bp 4&6O*l-ethyl ether 

80:x) as eluaht]. Yields and analytical data 

are reported in Table I. 

Synthesis of 2-alkyl-2,3 dihydro-1.4-naphtho- 

guinone-1-oxlm (5a-cl. 

To a ice cooled solution of 3a-• were added 

0.01 no1 of P(Nue ) . The reaction was stirred 

for 46 hours at rc&3teaQerature and then pour- 

ed into 20 ml of s 1:l sol&Ion of CH OH and 

HCl cont. After 5 minutes the mixture ?as ex- 

tracted with CH2Cl , dried and evaporated under 

reduced pressure. 2+ - he oximes 5a-• were sepa- 

rated from the by-product naphthoquinone by 

submitting the crude of the reaction to a chro- 

matographic puriflcatlon on s silica gel coluvl 

using hexana - ethyl ether 60:20 as eluant. 

Yields and analytical data of compounds 5a-e 

are reported in table II. 

Structural assignements of compounds 4s and 5s. 

The LIS values reported In table III were 

obtained from spectra run adding to 2.0 ml of a 

saturated solution of the oxlmes 4a and 5a In 

0.05. 0.1 and 0.2 molar ratlo; of 

rlth respect to the oxlmes. 
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Synthesis of 2-alkyl-4-methoxy-1-naphthylamines References 
(6a-d). 

To a freshly prepared ice cooled solution of 
3a-e t-Butanol (0.02 mol) was added and then a 
solution of 0.01 mol of PC1 in 15 ml of THF. 
The reaction was stirred fo? about 3 hours at 
room temperature before quenching with 10 ml of 
HCl 18%. After 20 minutes the solution was 
neutralized with a saturated solution of NaHCO 
extracted with CH Cl , dried and evaporate:' 
under reduced press?xe? The amines were isolat- 
ed by chromatographic separation on a silica 
gel column using benzene-ethyl acetate 9O:lO as 
eluant. Yields and analytical data of compounds 
6a-d are reported in table IV. 

With this procedure the 2-t-butyl-O-methoxy- 
1-naphthylamine is not obtained from the ni- 
tronate adduct 3e but the oxime 5e is only 
recovered in about50% yield. 

- 
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