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Abstract--Optically active &(a- and /3-naphthyl)-butanes were prepared starting from 2-k and @-naphthyl)- 
propionic acid. Their relative configurations and maximum rotatory powers were chemically established by relating 
them to know naphthalene derivatives and (S)-2-methyl-butan-l-ol. 

In connection with our studies on the chiroptical proper- 
ties of aromatic chromophoresM we have undertaken 
the preparation of new optically active naphthalene 
hydrocarbons having different steric requirements at the 
asymmetric C atom. 

R = Et, Pr’, Bu’; aGoHI( BGoH4b) 

The present report deals with the synthesis and the 
determination of the relationship between the sign of the 
optical rotation and the absolute contlguration as well as 
that between optical purity and the value of the rotary 
power of Z-(a- and &naphthyl)-propionic acids (la, b), 
2-(a- and &naphthyl)-butanes @a, b) and of theii inter- 
mediates (Scheme 1). 

The optically active acids la, b were chosen as starting 
materials: the synthesis and the resolution of la were 
known?’ the preparation. of racemic acid lb was 
achieved by Zmethylation of methyl (B-naphthylj- 
acetate and after hydrolysis its resolution was accom- 

Np;H(Me)COOH LAH l Np:H(Me)CHzOH 

1 2 

plished as reported.g The conversion of 21. b into 3a, b 
was carried out by reacting lithium chloride in DMF with 
the corresponding tosylate” as the usual reagents (SOCl, 
in pyridine, PC& in benzene) yielded variable amounts of 
isomeric products. The 3-(a- and #I-naphthylj-but-l-enes 
7a, b were obtained by aheady described sequences.‘A4”o 
The 2-(a- and 8_naphthyl)_butanes &, b were prepared 
from 7a, b by catalytic hydrogenation and from 9a, b by 
independent routes (Scheme 1). 

Some physical properties of the prepared compounds 
and their rotatory powers, evaluated as medium values 
by some repeated sequences using precursors of com- 
parable optical purities, are given in Tables 1 and 2. The 
structures of all the compounds prepared were confbmed 
by chemical anr4or spectroscopic analyses. 

The compounds la, b were correlated to known I-(a- 
and B-naphthyl)ethylamines 12a’2.‘3a and 12b’“” by 
Hofmann degradation of the corresponding amides lla, b 
to verify their stereochemical assignments”” (Scheme 2, 
Table 3). 

Moreover to check the stereospecificity of the adopted 
reactions (Scheme 1) and to establish the relationship 
between optical purity and optical rotation of our 
products the following sequences (Scheme 3) were ac- 
complished: (1) Compound 7a was converted into la by 

(‘) “” 
(2) LlCl 

+ N&(Me)CH&I 0 

3 
(2)COa 

Np:H(Me)CH&OOH :::‘M”,k l Np:H(Me)CH&ONM& -=!-+ Np;H(Me)(CH&NMez 

4 5 6 

1 (I) Hz02 
LAH (2)d 

Np:H(Me)CH&H&H -&&-+ Np:H(Me)Et 4 Ha J N&H(Me)C”=CH. 

NP;:j;;zcH*Br ;” i Ranlyr4 ’ 
+ 

3 

10 

schew I. 
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Np;“(Me)COOH :;r p NpiH(Me)CONH, “* OH ’ N$H(Me)NHs 
I 

1 11 12 

scheme 2. 

* 

2H (Ma) Et 

I 
Np:H(Me)COOH 

- N$H(Me)Et - Np:H(Me)CH=CHz 

14a 

t 

Et;H(Me)C(=CH$CHO 

13 

1 
* 
CH(Me)Et 

CKD- I 
OH Et 

----c - Np;H(Me)Et - Et;H(Me)CHaOH 

8b 15 
14b 

Scheme 3. 

t Np:H(Me)COOH 

lb 

Tabkl. a~Ibvldcrivativcs1~ 

Compound m.p.*c b.p.T CTorr) 

h 60 -12g.38(2.2S0,Me2CO) 

4 KmO.7) - 8.ax3.543,PhH) 

s!? * 109cO .3) +46.030.543,PhH+ 

& 63 - 68 + 16.59<11.024,Me2CO)~ 

6a 

z 

116W) - 23.8H2.120,PhH) 

gSW.6) 
b 

- 36&4n~at>- 

!k 87(0.6) + 22.4o(nea&‘d- 
+ 18.49(neat> 

5 At 365 run; ?’ di’ 0.9997; 2 d25 4 0.9796; a Seguence[i]; e From~~a]~5 -29.44Gwt). 

oxidative degradati~n;‘~ (2) The naphthyl hydrocarbons 
&I, b were prepared starting from (S)-2-methylene-3- 
methyl~‘$anal 13’. via (59-2-(2- and 3-fury&butanes 
lC,b; ’ (3) Compound 8b was transformed into (*2- 
methyl-butan-l-01 15. 

The maximum extent of such an isomerization (90%) 
was observed by reacting PC& in benzene” either with 
2a or 2h. Thionyl chloride in pyridine, while giving 
appreciable isomerization (35%) in the case of h is a 
satisfactory halogenation agent for 2h, although the 
yields are always poor in both cases (39 and Z-3696 
respectively). 

The more noticeable observation, in the context of the 
preparation of naphthylhydrocarbons &, b, concerns the 

Such reanaqement in the course of the halogenation 

conversion of 2-(a- and fl-naphthyl)-propan+ols 2a, b 
of the alcohols characterized by the presence of an 
aromatic system in the a-position is known;‘o*‘“‘9 

into the corresponding chloridea (scheme 1). These al- however in our case it em&s&es that the behaviour of 
cohols produce the isomeric l-(a- and B-naphthyl)-2- a- and fiderivatives (Table 4) is not plain by using 
chloropropanes in accordance with the nature of the criteria of d&rent steric and electronic requirements of 
halogenation agent (Table 4). a- and /3-naphthyl groups. The formation of an inter- 
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Table 2. fi-nspbtbyl duivsth lb-IV 

1303 

compound m.p.V b.p.OC (Tom) Cdl is 

cc ,.solvFd 

L!i! 135-143 +65.35@.812,EtOW 

2b 43-46 121cO.4 >. -26.33Q.463,PhH) 

2 W-60 123(0.6) -28.55Q.157,PhH) 

2 67-69 -34.95(0.933,EtOH) 

!z 12e<o.9> -34.210.288,PhH) 

zk 87(0.7) - 9.83<nea& 

& 93(0.9) -27.%(nea& 

?!k 
136(0.5> -48.39U.890,PhW 

lob lUO.9 -87.32U.838,PhH) 

2 The experimental vahes of the rotatory power are referred to the same sample of & to 

simplify the evaluation of maximum optical rotations; - b di5 0.982; 5 di5 0.966. 

Table 3. Stcreocbcmical correlations of Is. b and 12s. b ([a]%, c, solvent) 

1 11 12 

---_ 
2 

I 

+ 63.81 (2.241,hheZCO) I - 34.37 6IeatI-a 

-119.95c2.405, Me*CO) - 74.04 (2.073,Me2CO/PhH 1:l) 1 + 67.76 (neat) ‘a 

$ 

1 

+ 65.30(0.812,EtOH) -_-- 

-59.55(0.879,EtOHI - 32.40 (1.045, Me2CO) I 

- 21.50 <2.Ckil,EtOH) 

+ 17.36 c2.502, Em0 

= [@I’,” - 34.61 heat) ; ?L [d]g + 68.23 (neat>. 

Tsbk 4. how&ion in tbe conversion of 2s, b into jl, b 
Relative percentage (mole %) d 

Halogenation 
Sol vent 

L NpCH2CH(Me)Cl 

agent 
A k Au A, 

SOCl* PY 65 97-98 35 3 -2 

PC1 
5b 

PhH 13 6 87 94 

LiCl - Dbil? 90-100 100 10 - 0 0 

a Deermined by g.1.c. analysis; 
b 
- On the tosylate of& 

mediate cyclopropylium ion’” nprescnts a satisfactory value for optically pure la, [a]% 146.8 (Me&O) (medium 
explanation of the isomerization but it is too oversimp&d value) is in excellent agreement with the value 145.9 
to allow a quantitative rathakh of our results. U&CO) reportad by F&W* 

A Merent reactivity of the p- vs a-naphthalena 
derivatives was observed also in the Cops and Hofmann 
reachas (schemes 1 and 2): the chemical yields ware 
always the poorest in the former case. 

The corr&ion of la to 12a (Scheme 2) has wn6rmed 
thC8bSOlU&U&lUgGOflOfthC&dlIandblISSJlOWO 

that the n&mum rotations of both the substrates la and 
12a estabtished on maximum resolution criteria’*‘” are 
consistent. In fact by assmain8 for optically pure 121 
r& 80.8 (neat) ‘2~ and [al:: 81.7 (neat)‘~ and, on the 
basis of the experimental results reported in Table 3, tbc 

The anak@us correlation for lb and 12b (Scheme 21, 
while it confhms the Eported abaohlte confieurationa of 
these czompo&s,““3 it shows that the values of the 
maximum optical rotations of 12P” are unconected 
since 8 #ample of amine m, [Q]:: 21.50 @OH) gable 
3) was recuvcred start& from lb (95% optidys”‘:9 
the bi#hmt value reported for 12) is [UJD 21.0 
@OH).‘* 

The minimum optical purity of’&, [a]g+ 18.49 (neat) 
couldber~ontbe~softheokfin78,[o]~- 
29.44 (neat) (70.5% opticaUy pure) since the oxidative 
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Table 5. Optical rotations, absolute configurations, optic-al purity of compounds of Scheme 3 

Compound @I’,’ (c, solvent) absolute configuration 0.p.x 

& +18.30 d3.032,_n.C7H16) S 84.4 

?& +17.&J (3.020,_n.C7H16) 90.5 

+18.49&at)a- 71.g 

3 
I +22.60(nea& 1: 

I +19.956lea& \: 

I 

\$ 

I- 

27.986wa& 

1: 
I 

95.0h 

& +13.60(neat) 

1 \ 

45.d 

+27.65(neat+ S 9O.g 

zz -29.446Ieat) S 71.6L 

% -3.01(3.4C0,n,C7H16) S ~ 45.oz 

aFromk; a Evaluated on the basis of the optical purity of 2; c From 2 (Scheme 1, sequence [ 13) 

a Evaluated on the basis of the optical purity of la; e From l*; f Assuming the optical purity of 

I&; B From 2 (Scheme 1); h Assuming for &, optically pure ta3: 68.8 @tOHI; i Evaluated 

on the basis of the optical purity of 35; i From lfi; k Assumillg the optical purity of l&b; 1 by 

oxidative degradation to 2 ; m_ bl;5max 6.66 (3.020, ~.C~H~~)[G.P.Giacomelli, A.M.Capo- 

NSSO, L .Lardicci, J .Chem.Soc., Perkin I, 1333 (1977)]. 

degradation of 7a showed no racemization in the and quite diierent sequences should be used to correctly 
sequence la-r 7a (Scheme 3J.t solve like problems. 

To determine the stereospeci8cityM of the hydro- 
genation reaction 7a*&: (i) a sample of 4a (88.1% 
optically pure) was converted, via k, into &, [al% t 
22.40 (neat) (Scheme 1, seq. i); (ii) a sample of (S)-2_(2- 
furyl)-butane Ma (84.4% optically pure) ’ atrorded 8a, 
[a]:: t 19.95 (neat) (Scheme 3). 

IWEWMEMAL. 

On the basis of the Overall results and tab&g into 
account the nature of the sequence adopted, [a]L 25.4 
(neat) is the most reliable value for 8a (Table 5). 

By using the experimental results of the Scheme 1, the 
minimum optical purity of 8b could be evaluated on the 
basis of the maximum rotation of lb, the reported values 
of which had however to be checked. The preparation of 
8b, starting from a sample of (S)-2-(3-fury&butane 14b 
(71.8% optically pure)16 resulted in a maximum rotation 
of lb 30% co higher than that previously reported.’ This 
disagreement impelled us to carry out the further cor- 
relation of 81, with (S)-2-methylbutan-l-o1 1s: a sample 
of 8b, [a]g t 13.68 (neat), by reductive ozonolysis, yiel- 
ded 45% optically pure 15 (Scheme 3, Table 5). 

On the basis of this experimental result a maximum 
rotation of 70.5 @OH), was attributed to lb in a good 
agreement with the value 68.8 @OH) reported by 
SjW (Table 5). 

Mps and b.ps are uncorrected. Glc analyses [2 m x 0.29 cm 
columns packed with: 8% Carbowax 20 M t 2% KOH on 8& 
100 mesh Chromosorb W (CW 20 M); lS% Butanediol succinate 
on 90-100 mesh Chromosorb W (BDS); 2.5% Silicone gum rubber 
on 8tL100 mesh AW-DMCS Chromosorb G (SE 3001 were per- 
formed on a Perkin Elmer F 30 or a C.Erba Fractovap mod. Ia- 
strumant with flame ionization detectors and nitrogen as carrier 
gas. Prepa&ve gk’s were carried out on a Perkin Elmer F 21 
chromatogmpb, using 2 or 3 m x 0.95 cm columns packed with: 
3% S&cone gum nrbber on 40-80 mesh Chromosorb G (SE Ml), 
20% Butanediol succiaate on 4Q50 mesh Chromosorb A (BDS) 
896 Carbowax 20 M t 2% KOH on SO-100 mesh Chromosorb W 
(CW#)M).NMRspectrawercrecordedwithaVsrianT60ora 
Jeoi PS 100 spectrometer with TMS as internal standard. Mass 
spectra were obtained with a Vaxiaa Mat CH 7 mass spex 
trometer (70eV). Gptical rotations were taken with a Perkii 
Elmer 142 or with a Schmidt-Haensch phrimeters and refer to 
pure liquid unkss otherwise stated. Microanalyses were carried 
out in the Microanalysis I&oratory of the Faculty of Pharmacy 
of the University of Piss. Solvents and commercial reagents 
were purilkd by conveational methods before use. 

In this context we again estimated the maximum rota- 
tion of 14bz’” by reductive ozonolysis of a sample of 
(S)-2-(3-fury&butane as [al: 18.04 (n-C,H16). The yield 
of (*2-methylbutan-1-ol (91.6% optically pure); 
coniirmed the stereochemical correlations between lb, 
8b and 14b (Table 5). 

2-(JGpWyl)-pmphic acti la, b. (R)(S)-18 was prepared as 
previously &scrii’ from (I-napbthyl) acetonitrik [75%; m.p. 
150-l” (lit?“’ m.p. 148-T); 98% pure (BDS; 190” on the cor- 
respondjag methyl ester)] and its resolution was performed with 
cinchoaidhe.s A sampk of (@-la (I& - 129.38 (c 2.250, Me&O)) 
afforded, by diazometbane, its methyl ester b.p. 11610/0.7 Ton; 
100% pure (BDS; 19(P); [& - 159.71 (c 2.551, PhH); liLp m.p. 
48-W. 

The estimation of the minimum optical purity of lib, 
previously performed by two Merent oxidative 
degradations, the results of which appeared consistent,” 
was really erroneous. This evidence suggests that more 

Inatypicalnmtoobtaiolbthefoilowingprocedurewas 
adop&d:toastirred8uspeWionof ~l.3~(0.29tDo~)Ofsodsmi 
in 1100 ml of liquid ammonia were added 50.&g (0.25 mol) of 
methyl- (B-aaphthy~) acetate dissolved in 25ml of dry ether 
followed after 15 min. by an etbmeai soia of 59.5 8 (0.42 mol) of 
MeI.. The mixture, after 1.5hr. was hydrolyzed by 20.08 
(0.37 mol) of NH.&1 aad worked up ia the usual maoner.= 

tin our opinion it was necessary lo accomplish a stereospecific 
degmda&a 78 -B la to verify if the isomeriration observed in the 
conversion of 2a into k (Scheme 1) affected tie chiial centre. 

The recovered ester [94%; b.p. 122010.6Torr; 95% pure (SE 
301; 165”); NMR i3 (neat) 7.2-7.9 (7H, m, aromatic), 3.8 (lH, q, 
-WCHM, 3.5 (3H, s, -cooCf&), 1.6 (3H, d, -CH(CY&)l, 
hydrolyzed by an alcoholic soln of KOH, at?orded quantitatively 
(R)(S)-lb [m.p. 125-7” (lit? lsm] that was resolved.’ The 
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corresponding methyl ester [100~ pure (SE 301; 165°)] from (S)-lb 
([a]~ + 65.35 (c 0.812, EtO14)) showed; m.p. 38--41°; [a]~ + 103.73 
;(c 2.624, Phi1). 

2-(Napktkyl)-l-prupaemis 7,a, b. In a representative procedure 
27.48 (0.14 tool) of (R)-la in 450mI dry ether was reduced with 
8.1 g (0.21 tool) LAH, during 15 hr, to 24.411 of (R)-~ [~,%; n~ 
1.614; ~ pure ($E 301; 200°); Found: C, 83.90; 111, 7.50. Culc. 
for Ct~11,40: C, 83.03: H, 7.58~]. Analogously 41.0g (0.21 moo 
of (S)-ib afforded 38.011 of (.5)-2b [99~; 99~ pure (SE 301; 
180 °) Found: C, 83,90: 111, 7.89; mass spectrum role rel. intensity: 
186 (M +, 33) 155 (100)]. 

2-(Napktkyl)-I-cldoropropanes 3a, b. To 23.3 (0.13mol) of 
(R)-2a in 47.1 g (0.60 tool) dry pyridine was added, at 0-10 °, 28.68 
(0.15tool) tosyl chloride. The resulting mixture was stirred at 
room temp. for 16 hr, hydrolyzed with 109~ 14C1, extracted with 
ether and worked up in usual manner. The solvent was removed 
under reduced pressure and the crude oil, dissolved in 125.0 g 
(1.7moi) DMF, was reacted at 90--95 ° with 6.9g (0.16moD of 
LiCl in 78.1 g (1.1 moo DMF. The mixture was stirred for 2 hr at 
90-95 °, then hydrolyzed with water and extracted with ether. 
After distillation 23.98 of (R)-3a was recovered [90~; 100~ pure 
(SE 301; 155"); NMR 6 (CCI4) 7.4-6.4 (TH, m, aromatic), 3.7-3.2 
(IH, m, -CH(CH~)--), 3.4-2.9 (2H, 2d, -CI]zCI), 1.2 (3H, d, 
--CH(C/:I~)--)]. In other runs, 90-95~ pure chloride was obtained 
the impurity being l-(l-unpbthyl)-2-cbloropropune. The structure 
of this product, recovered as the main component using PCIs 
chlorination, was determined on the basis of the structure of the 
methyl 2.methyl.3-(ce-naphthyl)-prupiounte, obtained via car- 
bonatation of the Grignard reagent prepared from the chloride 
[mass spectrum ride tel. intensity: 228 (M+, 19), 141 (100); NMR/~ 
(CCI~) 8.0-7.1 (714, m, aromatic), 3.4 (3H, s,-COOC .H~) 3.2-2.3 (3H, 
m, -C_H~-CI3I(CH~)-), 1.0 (3H, d, -CH(CI:I_ g)-)]. Under identical 
conditions 36.5 g (0.200 moo of (S)-2b afforded 66.0 g of crude 
tosylate which was recovered by filtration of the mixture |a sample, 
recrystaUized from MeOH, showed: m.p. 87-92O, [a ]~  - 11.79 (c 
2.545, Me.,CO); Found: S, 9.45. Calc. for C~0Hz00~S: S, 9.42], The 
tosylate was converted into 36.6 g of (S)-3b [89~; ~ 100~ pure (SE 
301; 155") Found: C, 76.16; 111, 6.37; CI, 17.18. CaJc. for C ,~H nCl: C, 
76.28; H, 6.40: CI, 17.32~; mass spectrum, role rel. intensity: 204 
(M +, 31), 155 (100), 141 (55); NMR B (CCI~) 7.9-7.1 (7H, m, 
aromatic), 3.7-3,5 (2111, 2d, --C.H2CI), 3.2 (1111, M, --C _I:I(CHy-), i.5 
(3H, d, -CH(CH3)-)]. 

3-(Napktkyl)-butanoic acids 4a, b. The Grillnard reagent in 
dry ether from 23.08 (0.11 moo of (R)-3a and 2.9g (0.128 atoms) 
of MS was carbonated with dry ice. The mixture was processed 
in the usual way to give 21.511 of (S)4a [90~; 100~ pure (SE 
301; 170 °) on the corresponding methyl ester]. A sample of 4a 
([a]~ + 16.59 (c 11.024, Me2CO)) afforded, by diazomethun¢, its 
methyl ester [b.p. 148°/l.STorr; (a]~s+36.15 (c 3.020, Phil); 
mass spectrum role rel. intensity: 228 (M +, 39), 155 (100); NMR 
(CCI~) 8.0-7.1 (7H, m, aromatic), 4.0 (IH, m, --CH(CHs)-), 3.4 
(3H, s, -COOCH_ ~), 2.5 (2It, 2¢1, --CIJr-), i.3 (3H, d, --CH(C _H~-)]. 

In a similar manner, 34.111 (0.17moi) of (3~-3b was converted 
into 18.98 of (R)-4b [539~; 99% pure (SE 501; 170 °) on the methyl 
ester Found: C, 78.65; H, 6.28. Calc. for C~4H~O~: C, 78.48; H, 
6.59%]. The methyl ester, obtained from a sample of 4b ([a]D ~ -  
34.95 (C 0.933, EtOl'I)), showed: b.p. I i 1-2°/0.2-0.3 Ton'; [a ]~-  
53.40 (c 3.873, PMI). 

N,N.Dimetkyl3-(mapkthyl)-b~tanamides ~,b.  To an ether 
soin of 16.011 (0.074 tool) of (S)-4a was added 20.5g (0.17 tool) of 
SOC12 and the mixture was left for 24 hr and then refluxed for 
8 hr. The crude chloride in ether, was cooled to -10 °, and an 
ether soln of 2 equivalents of dimethyinmine was added. The 
mixture was hydrolyznd and the organic product extracted in 
ether, the solvent was removed to leave after distillation, 15,5 11 
of (S)-~t [86~; b.p, 187°/2.5 Tort Found: C, 79.20; 111, 8.38; N, 
5.90. Calc. for C,dltsNO: C, 79.63; H, 7.94; N, 5.80~]. Analo- 
gously 14.8g (0.069mol) of (R).4b afforded 15.811 of (R)-$b 
[95%; m.p. 91-2 ° Found: C, 79.40; H, 7.77; N, 5.9695; NMR 8 
(CDCI3) 7.2-8.0 (7H, m, aromatic), 3.6 (IH, m, -C .H(C14~)-), 2.9 
(6I-!, 2s, -CON(C_H3)-z), 2.7 (2H, d, --C_H2-), i.4-1,5 (3H, d, 
-CH(C[-13)--)]. A sample of Sb, recrystallized from n-hexane, 
showed [a]~-  79.18 (c 2.248, Phil). 

N,N-Dimethyl-3-(naphthyl)-butylamines 6a, b. A soln of 

15.55 (0.06,1tool) of (3~k  in 15oral anhyd ether was slowly 
added to a stirred mspension of 5.8 g C0.15 tool) of LAH, in 50 ml 
ether. The resulting mixtme was stirred mxler rehx for 16 br 
and then worknd up by the standard procndure to give 14.111of 
( S ) ~  [9~t Found: C, 84.60; I4, 9.51; N, 6.26. Cak. fur C,~2jN: 
C, 84.53; 14, 9.31; N, 6.16~]. Under identical conditions, 14.8g 
(0.061 tool) of (R)-$b afforded 13.48 of (R)-6b [96~ Found: C, 
84.45; 14, 9.59; N, 6.16~]. 

3-(NopMkyl)-l-bate~es 7u, b. 14.08 (0.061 tool) of (S)4b was 
convened into its oxide '° which was heated under N2 (1.5 Ton.) at 
a temp. of 145 ° until the decomposition was complete (~  15 rain). 
The distillate was worked up by the usual musmer and the crude 
alkene was distilled to give 9.6g of (S)-Tn [859~; ~99~ pure 
(BDS, 160 °) Found: C, 91.89; H, 7.90. Cak. for CuJ'l,4: C, 92.26; 
H, 7.74%; NMR (100 MHz) 8 (neat) 7.96 (IH, m, aromatic), 7.56 
(2H, m, aromatic), 7.27 (4I-I, m, aromatic), 6.00 (IH, m, 
-CI'J=CH2), 5.05-4.93 (2H, 2(!, -CH=CI:Iz), 4.04 (114, m, 
-CH(CHj)-), 1.28 (3H, d, --CH(C.H3)-)]. The oxide of 13.1g 
(0.058 tool) of (R)4ib, under an analogous procedure, afforded 
6.3 g of (R)-7b [60~; > 99~ pure (SE 301; 160°); nv ~ 1.5920 Found: 
C, 92.13; H, 8.01%; NMR (100MHz) 8 (neat) 7.60 (4H, m, 
aromatic), 7.22 (3H, m, aromatic) 5.97 (! H, m, --CH=CH2), 5.07- 
4.94 (2H, 2d, -CH=CH2), 3.30 (I H, m, -.C_H(CH3)-), 1.25 (3H, d, 
-CH(CH~)-)]. 

2-(Napktkyl)-butaaes 8a, b. A soln of 1.9g (0.010 moo of (,5)- 
7a, [a]D - 29.44 (neat), in 15 ml of 95% EtO14 was hydrogenated, 
at room temp., in the presence of catalytic amount of Raney Ni 
to give a quantitative yield of 1.9 g of (S)4a [ ~ 97% pure (BDS; 
160-)]. A sample of 8a, p ~  by glpc (BDS, 170°), showed 
[a]D ~ + 18.49 (neat) Found: C, 91.00; 14, 8.98. Calc. for C~I~6: C, 
91.25; H, 8.75%; NMR (100MHz) 8 (neat) 7.93 (IH, m, aroma- 
tic), 7.67 (2H, m, aromatic), 7.18 (4H, m, aromatic), 3.29 (IH, m, 
-CH(CH3)-), 1.58 (2H, m, --C _Hr-), 1.19 (311, d, -C14(C113)-), 0.76 
(3111, t, -C1"12C _H3). In the same manner i.7 g (0.0093 mul) of (R)-To 
([a]D~--9.75 (neat)) afforded 1.6g of (R)41b [939~; >99~ pure 
(BDS; 150 °) Found: C, 91.1; 11, 8.70~; [ , , ]~- 27.40 (neat); NMR. 
(100 MHz) ,~ (neat) 7.56 (4II, m, aromatic), 7.18 (3111, m, aroma- 
tic), 2.49 (IH, m, -CH(CH0--), 1.48 (2H, m, -CIJ2-), 1.16 (314, d, 
-CH(CI:I. j)-), 0.76 OH, t, -CH2CH_ 0]. 

Oxidation of 3-(-naphthyi)-l-butane. 3.0g (0.016 tool) of (S)-7n 
([a]~-29.44 (neat)) was oxidized in 70hr by KMnO~-NalO4 
mixture in 60~ acqneous t-BuOH, accordiog to the standard 
procedure. ~.10 The crude acid, In, was e s ~  with 
diazomethane to give the corresponding methylester ([a]~- 
129.85 (c 2.318, Phil)). 

3-(Naphtkyl)-l-butamols 9a, b. 4.58 (0.019tool) of (b').4m was 
reduced in 15hr with 1.7g (0.044 mol) of LAH in 60ml dry ether 
at the reflux temp. to 4.1 g of ($)-9a [98%; b.p. 148-50°/2 Tort). 

In a similar manner 7.2 g (0.034 moo of (R)-4b ([a]~ - 33.25 (c 
0.954, EtO11)) and 8.0g (0,037mol) of (R)-4b ([a]~-34.05 (c 
0.984, EtOl-l)) afforded respectively 6.4 g [96~; [a]~ "46.07 (c 
1.960, PhH)] and 6.78 [90%; [a]~-48.00 (c 1.890, Phi-I)) of 9b. 

3-(IJ-NopMhyl)-I-bromobutane 10b. 6_~g (0.032 tool) of (R)-~b 
([a]~-48.00 (c 1.890, Phil)) was treated at 0 ° with 7.1g 
(0.026 tool) of PBr3, following the procedure adopted by Levene 
and Marker, ~ to give 7.1 g of (R)-IOb [83% pure (SE 30!; 170°); 
[a]D ~ - 86.66 (C 1.838, Phil) Found: C, 63.80; H, 5.89; Br, 29.93. 
Caic. for CtjlasBr: C, 63.89; 11, 5.74; Br 50.07%]. 

2-(p-Napkthyl)-butane 8b (seq. iO. The Orillunrd reagent, 
prepared from 6.6g (0.025 tool) of (R)-IOb ([a]~- 86.66 (c 1.838, 
Phi4)) and 0.7g (0.029g atoms) of Mg, in 60ml dry ether, was 
hydrolyzed, at 0 °, with a saturated soln of NI-14CI and, after the 
usual procedure, afforded 3.2g of (R)41b [69%; 959t pure (CW 
20M; 181P)]. A sample of (R)-$b purified by gipc (3m SE 301; 
120 °) showed [a ]~-  27.98. 

2-(Napktkyl)-butoxes h ,  b (seq. i). 4.1 g (0.021 mol) of (S)-ga 
was converted, in the usual manner, into the corresponding 
tosylate which, without purificetion was reduced with 2.0g 
(0.053 mol) LAH, in 50ml of dry ether, to 2.8g of (S)-h [73%; 
96% pure (SE 301; 160°); [a]~+21.50]. Analogously 6.48 
(0.032 mol) of (R)-~ ([a]~-46.87 (c 1.960 Phil)) afforded 3.2g 
of (R)-Ob [54%; ~ ) t  pure (SE 301; 155"); [ a ]~ -  26.64]. 

2-(Napktkyl)-pmpioncmides l la, b. 15.0g (0,074 tool) of (R)- 
la ( [a ]~ -  119.95 (c 2.405, MezCO) was converted into the cor- 
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respunding acid chloride as previously described and the crude 
product was slowly added, at - 20o, to an aqueous rain of NH3 
(32~). The mixture was ieft aside for artist,  then stirred for 2hr 
and worked up as usual to give 15.08 of (R)-Ila [99%; m.p. 
133-41"; [alg-74.04 (c 2.073, ge~O/PhH !11, VN), (lit." m.p. 
140-2O)]. Analogously 13.0 8 (0.065 moo of (R)-lb ([a]g-  59.55 (c 
0.879, EtOH) gave 9.6g of (R)-IIb [m.p. 135-142°; [a]~-31,10 
(c 1.045, Me2CO) Found: C, 78.56; H, 6.62; N, 7.10. Caic. for 
CI~-loNO: C, 78.36; H, 6.58; N, 7.03%; NMR 8 (CDCI3) 8.0-7.2 
(7ti, m, aromatic), 5.9--5.1 (21-I, s, -CONH_2), 3.8 (IH, q, 
-CH_(CH3)-), 1.6 (3H, d, -CH(CHff-)]; 2.5 g of (R)-lb, whose 
methyl ester showed [a]~-97.03 (c 2.410, Phil) were also 
recovered. 

l-(Naphtkyl)-ethylamiaes 12a, b. To a soln of 13.1 g (0.33 mol) 
of NuOH and 13.6g (0,085mol) of Brz in 82ml of H20 was 
slowly added, at 0", 14.0g (0.070tool) of (R)-II,. The resulting 
mixture was gently heated on the stem.bath for 2 hr real then 
worked up to give 7.811 of (R)-12a [65%; b.p. 124°]2Ton; [a]~ 
67.76 (lit., b.p. 125"/3 Torr, tu dJ s 1.0551k)], in n similar manner 
from 8.3 g (0.042 tool) of (R)-IIb, 1.9 g of (R)-12b was recovered 
[27%; b.p. 120"/I.8 Tort; 99~ pure (CW 20M; 200"); [a]~+ 17.38 
(c 2.502, EtOH) 0it., '3b b.p. 140-3°F/--8 Ton)]. 

(S)-2.(Nap~hyl)-butanes h , b  from (S)-(2-and 3-furyl)- 
butanes 14a, b. A soln of 3.7 g (0.030 tool) of 
(S)-i4a, 1.4g (0.010 tool) of o-anthranilic acid and 3.5 ml dry 
dioxaue was slowly added to a refluxing mixture of 0.8g 
(0.007 tool) (S)-14a, 10 mi of dichloroethane and 7 mi of i-amyl- 
nitrite. After I hr the volatile products were removed at 20 Ton 
and the residue hydrolyzed with 10% KOHaq. The organic 
products, extracted in l ~  penlane yielded, by distillation, 
0.498 of unsaturated endoxide (b.p. 94°/0.6Tort) which was 
hydrngenated, in 3 hr, at room temp., in the presence of a 
catalytic mount of Raney Ni, to give 0.45 8 of saturated endox- 
ide. The aromatization was carried out, in 8 hr in 7 ml of absolute 
EtOH saturated with HCI (g) at reflux temp., according t e a  
described procedure, z~ The solvent was removed at 20Torr and 
the residue, after neutralization and distillation yielded, 0.33 g of 
($)-Ila [~ 100~ pure (SE 301; 170')]. Analogously 4.5 g (0.037 tool) 
of ($)-1~ afforded 1.4g of unsaturated endoxide (b.p. 
104°115 Tort) which, after hydrogenation, gave 1.1 g of saturated 
endoxide (b.p. 94°]1Torr), The subsequent aromatization yielded 
0.88 of ($)4b [~ 100~ pure (SE 301; 170°)]. 

(S)-2.Methylbutan-l-ol I$ from (SF2-([J.naphthyl)-bntane 
8b. 3.0g (0.016tool) of ($'k41b ([a]~+ 13,60) was dissolved in 
80 ml glacial A,'OH and a stream of ozonized 02 was bubbled 
into the soln for 25 hr at room temp. The mixture was concen- 
trated at reduced pressure (18 Tort) and the residue, in 200 ml dry 
ether, was reduced with an ethereal suspension of 6.0 g (0.16 tool) 
LAH. The hydrolysis was accomplished as usual and after gic 
purification (3m CW 20M; IOOD 0.068g [5%; [a]~ssg-3.01 (c 
3.400, n-CTHId; lit. 2s [a]s~h,, 6.66 (n-CTHid] were recovered. 

(S)-2-Metkylbutan-l-ol 1~ from (S)-2-(3-[urylFbutane 
14b. 1.6g (0.013 tool) of (S)-14b ([a]g + 18.04 (c 3.118, n-CTH~d) 
in 100ml dry peutane was ozonized in 4.5 hr, as previously 
described. The reduction of the ozonide was carried out with 
7.0g (0.18tool) LAH in 150ml dry ether to give, after gic 
purification (3 m CW 20 M, 100°), a sample of (S)-i$ showing 
[a]~-5.33 0it. ~ [ a ] ~  5.82). 
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