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mixture of 3.0 g. (0.0064 mole) of methyl (u-carbomethoxy- 
phenyl 2,3,Ctri-O-acetyl-~-~-glucopyra1iosid juronate (I1 j, 
3 ml. of ether, 8.16 g. (0.0354 mole) of hydrated hnriuni 
hydroxidc, and 225 ml. of boiled deionized water was shaken 
for 15 hours and filtered. The filtrate was warmed to 50" and 
saturated with carbon dioxide; the tiarium carbonate \vas 
filtered and the filtrate was concentrated in vacuo to about 
100 nil. Thc barium salts of acetic acid and the glucuronide 
\\-ere Ixwipitntcd 1,; the addition of several volumes of 
ahsolute ethanol, filtered, and dissolved in the minimum 
volume of cold w:tter. The Iinrium was precipitated as the 
sulhtc with 4 S sulfuric acid and centrifuged ( p H  3).  The 
supcrnaiit  xis conceiitrntetl in cucuo to :LIjout, 10 ml., treated 
ivith 40 nil. of acetone 2nd t i l t e d .  Tho filtrate \vas con- 
eentr:itcd :It rducc:tl pressure, arid the gummy residue was 

illizctl fioiii :in :ic~etone-ether mist,urc. \iield 1.0 g. 
1; n1.p. 145~-l-!fio ((1.j: [a]': -75.9' ( e ,  6, water). The 

materi:tl is solut)lc in \\-:iter, docs imt rotluce Fehling's or 
Tolltsn'a ;-.olutitjti :It ~ ' ~ o i i i  tcnip(~r:rtuw, :t11(1 gives :t negative 
test ~vitli i'ci,ric c~hlor~iile. 

Ilrcn/. C':tIc.'ti for CidTT,,O:,: C, 49.W; 11, 4.49; Equiv:tlent 
weight, 157 nig./iii. eq. Fouritl: C, 49.Gl : IT, -$.TO: Equiv:tlcnt 
11-eight, I(i0 ing.,'m. eq. 

7'hc conwrsion os I lo 11. .4 aolutiori of' 2.64 g. (0.0084 
mole) of I in 15 nil. of methanol W:LS cooled in ice to 0" and 
ethercd di:tzonieth:rnc7  vas added until the yellow color 
peraisied. The excess diszomethanc was dcstroyctl with :I 
drop of x c t i c  arid :i~itl the colorless solution concen- 
trated t,o ~l :~ynws :It reduced pressure. The residue was tlis- 
~ ( ~ l v e d  in 15 nil. of pyridine and cooled to O " ,  wncl 8.0 g. of 
wetic. :tiiiiy(lride m x s  :itftled. The re:tct,ion mixture al- 
ion ctl to n w m  to 30" :tiid was maintaiticd thcre until the 
esothcrniir~ rcwtion ~ - : I P  complete. Then it \vas heatcd :tt 
80" for thrw miiiutt ntl poured int,o 100 g. of crushed ice. 
The gum \vhich scpr:itcd \vas extracted n-ith two 50-ml. 
portiom of c~tlicr, :incl t ti(. cthere:d extract W:E \vtislicd, clriccl 

xliuin ~u1f':it t', ;r!itl c~oiicentratctl. Thc residual oil \vas 
cryat:tllizeti from :iqueous ethanol. >-ie!cl 2.0 g. (6ti%); n1.p. 
111.5-11:lo. \Vlit!ii iiiisetl ni th  nuthetitic niethyl (o-carl)o- 
nicthosyphenyl 2,:3,4- tri-O-:mtyl-[? - D- 
uron:tt(J (I1 ) the melting point I T ~  not t l ( p  

ztrotiatP.5 A mixture of 12.0 g. (0.03 mole) of'nieth~-ll-)Jromo- 
-~-r)-gluc.uronnte? anti 9 nil. of isoquirioliiic 
her in n mortar nith :L l)c*tle, while cooling 

ice-Iiatli, anti 7.8 g. (0.03 mole) of silver 
dccl in smdl  portions ivith continuous mix- 
ete ttddition mixing \vas contiiiued for 20 

niinutcms, :tiid the resulting mixture was nllowed to stand in :t 
c1esicc:i toy for tivo hours :md was extracted continuously 
with 500 nil. of rt1ic.r for 15 hours. The ether c?rtrnct w i s  
conccntmtcd :mtl tlio residue  vas -tailizetl from 050/, 
ettinnol. Yield, 8.6 g. (63%); m.p. 1G8.5-1GOo; [a]': -31.9" 
( c ,  6, chloroform). An :ilcoliolic solution gives :i mldidi- 
I)i,owri color nit11 fcrric cliloriclc~. 

.lnui. Calc'd For C:l"!T&lr: c, 52.80: I T ,  -1.8s. Founcl: 

Jlethyl (s(zlic,//zoi/E B,3,~-ii.i-o-accl~l-p-l~ 

c, 52.9-k: 11, 1.90. 

('7) ihndt ,  Org. Syntheses, Coll. T'ol. 11, 165 (1043). 
(8) Arredondo, et al. (Ref. 4) have reported the synthesis 

of this conipourid (n1.p. 166-170') but have reported no 
andysia. The m:ignitude of the rotatiori ( [ a ]  $82.5) 
:Lgrces \r.ith that reportcci hcre. 

Some Derivatives of 
5-Hydroxy- 1-naphthylamine 

PIERRE H. P A Y O T I  

Received January 16, 1956 

In the course of other work in these laboratories 
we had the occasion t,o prepare some derivatives of 
5-hydroxy-l-1iaphthylamine. Since no further work 
with these compounds is planned in the immediate 
future it seems appropriate to report their prepa- 
ration now. 

N 
H' 'Rz 

I It, = 
I1 I11 = 
TI1 It1 = 
I V  R, = 
T' R, = 
V I  R, = 
irII Ri = 

It; = H 

5--\cetarnidonaphthol (I) was etherified with n- 
hexyl bromide using the Claiseii method.2 The 
homologous ethyl ether (111) was prepared by the 
saiiie method. Ether I1 was hydrolyzed t o  the amine 
IT', which was acylated with ethyl chloroformate to  
give Y. 

AAcylatioii of the unsubstituted 5-hydroxy-l- 
1i:iphthylamiiie (VI) with ethyl rhloroformate 
yielded the diacyl product VII. 

EXPERIMEST,\L 

l - ' l c c t a m i d o - j - n - ~ ~ ~ o ~ ~ ~ ~ a ~ h ~ ~ ~ ~ ~ e n ~  (11): Ai solution of 10 
g. ( 4 2 0 )  of 5-ac~ctamido-l-nq~lithol (1)s in 100 ml. of 
methyl ethyl ketone, 7.5 g. (slight excess) of anhydrous 

ium carbonate, and 8.75 g. (slight excess) 
of n-hexyl bromide was refluxed (oil bath 110") with me- 
chanical stirring for 10 hours. After cooling t,he inorganic ma- 
terial w : ~  separated by suction filtration; 12.15 g. (85%) of 
thc ethcr crystallized from the solution, m.p. 155-158". The 
residue from the mother liquor u-as added to the inorganic 
material and \vas extracted with ethyl acetate. After washing 
the ethyl acetate solution with an ice cold 4% sodium hy- 
droxide solution and water and drying Tvith sodium sulfate a 
second small crop was obtained. Ilecrystallization from 96% 
ethanol after treatment wit,h Xorit yielded colorless hexag- 
onal platelets, m.p. 157-168'. 

Anal .  Calc'd for C18H23X02: C, 75.76; I€, 8.12; N, 4.91. 
Found: C, 75.60; H, 7.99; Y, 5.04. 

I -Ace tun~ido-~- i -e tho~y~a~htha~enc  (111). In a similar way, 
2 g. ( m / l O O )  of I was refluxed on a steam-bath during 4.5 
hours with 1.5 g. of potassium carl)onate and 1.7 g. of ethyl 
iodide in 50 ml. of acetone. The solvent was distilled off under 
reduced pressure and the residue was ext,racted n i th  ethyl 
acetate and water. The ethyl acetate solution was extracted 
threc times with an ice cold 4yo sodium hydroxide solution 
\vit,h water :md then was dried with sodium sulfate. After 
acidification Tvith dil. hydrochloric acid, -100 mg. of starting 
material (needles, m.p. 176-177") was recovered from the 

(1 ) Present address: Department of Chemistry and 
Chemical Engineering, University of California, Berkeley 4, 
California. 

(2) Houben-Wey1, .Ilcthoden de, Organzschen Chemie, Vol. 
111, 3rd cd., p. 144, G. Thienie, Leipzig, 1030. 

( 3 )  ~ . ~ ~ c i , ~ t t  :ln(i ~ i i ( ~ l t ,  .I ~~I~~~~~ so( , 7x7 ( ~ 9 3 0 ) .  
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alkaline solutiori. The ethyl acet.ate solution yieldtrd 1.3 g. 
(71% calculnted on the basis of recovered material) of 
crystalline phenol ether. After sublimation in a high vacuum 
(oil-bath, 120-150') and two recrystallizations from 96% 
ethanol, the m.p. of the short colorless prisms was 204-205'. 

Anal .  Calc'd for C14H16N01: C, 73.34; H, 6.59; N, 6.11. 
Found: C, 73.21; H, 6.74; N, 6.20. 

1-Amido-5-n-hexoxynaphthalene (IV). (a) Hydrochloride. 
-4 mixture of 1 g. (ml285) of 11, 2 ml. of conc'd hydrochloric 
acid, arid 7.5 ml. of 96% ethanol was refluxed for 2 hours on 
a steam-bath. The hydrochloride crystallized from the mix- 
ture and \vas washed on the funnel with dry ether; yield, 
'350 mg. (97%) of long fine needles. An analytical sample was 
recrystallized from acetone-water which contained a trace 
of 2 N HC1; 1n.p. 190-196' (with decomposition ill a sealed 
capillary). 

Anal .  Calc'cl for CIeH,?CISO: C, 68.68; 11, 7.93; N, 
5.01; C1, 12.67. Found: C, 68.64; H, 7.81; N, 5.21; C1, 12.60. 

( h ) .  Free c o , i i ~ .  The mother liquors from the recryst,alliza- 
tioris of thc hyclrochloride were combined and the acetone 
\vas removed under reduced pressure. Solid sodium carbon- 
ate was added until the solution was basic to phenolphthal- 
ein. 9 Iilack oil precipitated which was slightly soluble in 
ether. The oil was extracted with ethyl acetate and was 
washed with water until it  was neutral. The solution mas 
dried n.ith magnesium sulfate and concentratcd under re- 
duced pressure. The resulting dark oil could not be cryst,al- 
lized. This unst:hle oil was distilled taice at a pressure of 
0.02 mm. in an oil-bath a t  90-10Oo. 

i lnnl .  Cdc'd for C16H21?;0: C, 78.97; H, 8.70; N, 5.76. 
Fourid: C, 79.40; H, 8.44; E, 6.18. 

1 -CaActhoxva tnido-5-n-hexox ynaphthalene ( V ). A mixture 
of 600 ~ n g .  (m/46G) of the hydrochloride of IV, 600 mg. 
(m/233) of potassium carbonate powder, 500 nig. (excess) 
ethyl chloroforniate, 40 ml. of acetone, and 0.5 ml. of water 
\vas stirred violently for 2.5 hours at rooin temperature. 
After filtering from the salty, the solution was concentrated 
under reduced pressure anti 620 rng. ( 9 2 l 4 )  of stout prisms 
were obtained. AII :uialyticul mnple was prepared by re- 
crystallization from niethanol (Sorit), ni.11. 84-85". 

Anal .  Calc'd for C,,H,,SO,: C, 72.35; H, 7.9'3; N, 4.44. 
Found: C, 72.41; 11, 8.07; S, 4.53. 

l-Carbethox~ox:!jd-cnrbethoxyamidonaphthiclenc (1'11). A 
mixture of 2 g. ( i ~ / 8 0 )  of 5-hydroxy-1-naphthylamine (VI), 
2.5 g. (excess) of pon-dered potassium carbonate, 50 ml. of 
acetone, and 2 i d .  of water TVSS prepared. Then 3.2 g. (more 
than m/40) of ethyl rhloroformate in 10 nil. of acetone was 
added with stirring to this mixture. After an additional 4 
hours stirring at room temperature, the inorganic material 
 as removed and the solvent was evaporated under reduced 
pressure. The violet-colored residue \vas dissolved in ethyl 
acetate, washed with ice-cold 2 W HC1, washed with ice- 
water until neutral, and then was dried with magnesium 
sulfate. The solvent was removed under reduced pressure, 
and after the resulting residue was recrystallized from 96% 
ethmol, 2.5 g. (6674) of the diacyl product was obtained. 
An analytical sample was recrystallized from ethanol (Norit); 
m.p. 173-174" i(tetragonn1 platelets). 

Found: C, 63.12; €3, 5.50; N, 4.67. 
i l n ~ l .  Calc'd for C1eII17NOb: C, 63.36; H, 5.65; S, 4.62. 
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Interest has recently been sliom~i in t'he react'ioii 
of sodium saccharin with alkyl halides to  yield S- 
alkylsaccharins1-4 and with cup-dihaloalkaiies to  
yield polymethyle~iedisaccharins.~ To t'hese dif- 
ferent series we wish t,o add several N-(w-bromo- 
alky1)saccharins (Table I). These conipouiids were 
synthesized by the condensation of sodium sac- 
charin with a,w-dibromoalkanes having two t o  t'cii 
carhoii atoms in the normal hydrocarhon chain in 
the preseiice of approximately 37G by \.olume of di- 
methylformamide. The u-(bromoalky1)saccharins 
are useful as chemical intermediates, but their lorn 
inelting points and the difficulties encountered in 
purification make them unsuitable as derivatives. 
Jii several compounds it mas necessary to  pass a 
solution of the reaction product's through a silicic 
acid chromatographic colunin tmo prepare the ana- 
lyt,ical sample. 

In each reaction a higher-melting solid was also 
o lh ined  which was proved to  be the polyinethyl- 
eiiedisaccharin by independent synthesis from the 
smie st'artiiiy inaterials using an excess of sodium 
saccharin. The melting points of thesc compounds 

gree very closely with those receiit'ly reported by 
Reid, Rice, and G r ~ g e n . ~  

K e  also wish to  report the synthesis of the bis- 
compound coiit'aiiiirig eleven carbons ill the methyl- 
ene chain. 

 EXPERIMENTAL^ 
S-(w-I3roi,ioalk?il)sacchar~ns. In a flask fitted with :in effi- 

cient reflux condenser were placed 5.5 g. (0.027 mole) of 
anhydrous sodium saccharin, 3 nil. of dimethylforniamidc, 
and the appropriate polpinethylene dibromide (0.11 mole). 
The mixture \vas heated for three hours a t  160-l70". The 
mixture was filtered, after cooling, to reniove the precipit:ttcd 
sodium bromide and the filtrate then was poured into 50 nil. 
of cold water. The organic phase \vas extracted with three 
50-nil. portions of ether and dried. After stripping off the 
solvent, the excess dibromide was removed by vacuum 
distillation. The residue was treated with diethyl ether and 
the ether-insoluble impurities were removed by filtration. 
After removal of the ether, the product w a ~  recrystallized 
alt,ernately from petroleum ether and isopropyl alcohol. 

.V,S '- Undecamdh~lenetlisaccharin. Anhydrous sodium sac- 
charin, 2.25 g. (0,011 mole), dimethy1forni:tmide (10 nil.), 
and 1,ll-dibromoundecnnc, 5.7 R. (0.005 mole), were placed 
iii a flask and refluxed for one hour. The reaction mixture 
was cooled and filtered to remove sodium bromide. The 

( 1 )  Nerritt, Levv, and Cutter, J .  Am. Cheni. Soc., 61, 
15 (1939). 

( 2 )  Ricc. Groaan. and Reid. J .  Am. Cheni. Soc.. 75. 4304 
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(1053). 
( 3 )  Rice and I'ettit, J .  -4ni. Chem. Soc., 76, 302 (1954). 
(4) Reid. Rice. and Groaari, J .  ilnz. C h e m  Soc., 77, 5628 
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