
4686 KOTES VOL. 26 

gated the condensation of mesityl oxide and methyl 
vinyl ketone and concluded that the product con- 
tained, indeed, piperitenone (I) together with 
isoxylitone (IV) , 

We would like to clarify the situation on the basis 
of additional experiments carried out. While 
there is nb doubt that piperitenone (I) is formed 
by the reaction in question, we concur with Naves 
and Gonia that isoxylitone is also formed. In spite 
of the difference in molecular weight, I and IV 
can be separated only with great difficulty even 
in an efficient column; the boiling points reported 
are 92" (1.8 mm.)2 and 90-91° (3 mm.)," respec- 
tively. The quantity of piperitenone (I) in the 
crude product and after distillation can easily be 
determined by the two reactions mentioned: 
conversion into I1 and 111, respectively; neither 
of these reactions is, of course, shared by isoxyli- 
tone (IV). The ratio of I and IV in the reaction 
product may vary due to small difierences in oper- 
ating conditions. Neither the ultraviolet spectrum 
nor the preparation of the usual derivatives pro- 
vides an easy means of differentiation between I 
and IV. The following figures will demonstrate 
this : 

2,CDinitro- 
phenyl- Semicar- 

Ultraviolet hydrazone, bazone, 
Spectrum M.P. M.P. 

Isoxylitone (IV) 238.5 (3.36); 179; 156a 155-156; 

Piperitenone (I) 243 (4.10); 184-184.5; 
297 (4.12) HOQ 

278 (3.90) 152.Er153; - 
131-132 

Our product 241 (3.78); 152 182 
(after distilla- 290 (3.85) 
tion ) 

a J. Wiemann, B. Furth, and G. Dana, Csmpt. rend, 250, 
3674(1960). Cf. also N. Bacon, SA Brewia, G .  E. Usher, and 
E. 5. Waight, J. Chem. BOG., 2255 (1961). 

We admit that the derivatives (dinitrophenyl- 
hydrazone, semicarbazone) obtained from our 
product after recrystallization, were those of isoxy- 
litone, and it is clear that in the condensation of 
mesityl oxide and methyl vinyl ketone in the 
presence of sodium tpentoxide, both piperitenone 
(I) and isoxylitone (IV) are formed. The thymol 
obtained in the palladium treatment of the product, 
and the acetone and 3-methylcyclohex-2-enone 
formed upon reaction with formic acid, have come 
from the piperitenone (I). 

DEPARTMENT OF ORQANIC CHEMJSTRY 
HEBREW UNIVERSITY 
JERUSALEM, ISRAEL 

(9) Cf. S. Shimizu, N. Ikeda, and H. Ueda, Bull. Agr. 
C h .  Soc. Japaa, 24, 324 (1960). 
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The recent publication' on the base-catalyzed E- 
arrangemen t of p-aroy loxyace tophenones prompts 
us to record our observations on acetyl transfer in 
phenolic compounds. In earlier communications21 a 

it was claimed that although methylation of par- 
tially acetylated phenols possessing the partial 
structure I proceeded normally, benzylation under 
similar conditions caused migration of the acetyl 
group with the formation of compounds of type 11. 
The potential usefulness of these methods in the 
preparation of partial ethers of complex phenols 
prompted this more detailed study. 

I 11 

In our hands, benzylation of 4-acetoxy-2-hy- 
droxyacetophenones afforded, after recrystalliza- 
tion, only a 10% yield of impure 2-acetoxy-4- 
benzyloxyacetophenone. The low yield of this 
compound was later confirmed by chromatography 
of the crude reaction product. Table I lists the 
compounds, with their molar yields, isolated from 
the product of this reaction and from the corre- 
sponding methylation reaction, performed under 
identical conditions. 

These results showed that the methylation and 
benzylation reactions follow similar courses and 
suggested that migration of acetyl and alkylation 
might occur independently, giving a product whose 
composition would be determined by the rates of 
alkylation of the two hydroxyl groups relative to 
the rate of the base-catalyzed migration, 

This suggestion was supported by the results of 
experiments in which 4-acetoxy-2-hydroxyaceto- 
phenone was heated with potassium carbonate and 
acetone. On chromatography, the product was 
found to contain, in addition to starting material 
(molar yield, 38.5%), a difficulty separable mixture 
of resacetophenone and 2,4-diacetoxyacetophenone 
(35~),2,4Aiacetoxyacetophenone (6%), 2-acetoxy- 
Phydroxyacetophenone (4743, together with smaller 
quantities (< 2%) of 4-methylumbelliferone acetate 
(IV), 3-acetyl-7-hydroxy-2-methylchromone and its 
acetate (VI1 a and b). 

(1) L. Jurd, Chem. & Znd. (London), 965 (1960). 
(2) L. Jurd, Chem. & I d .  (London), 1452 (1957). 
(3) L. Jurd and L. A. Rolle, J .  Am. Chem. Hoc., 80, 

5527 (1958). 
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TABLE I 
BENZYLATION OF 4ACETOXY-2-HY DROXYACETOPHENONE METHYLATION OF 4-ACETOXY-2-HYDROXYACETOPHENONE 

Yield, Yield, 
Products M.P. % Products M.P. % 

1. 4Benzyloxy-2-hydroxyscet~phenone 103-104"" 24 1. 2-Hydroxy-Pmethoxyacetophenone 47-49"" 25 
2. 4Acetoxy-2 hydroxyacetophenone 72.5-74"" 19 2. 4Acetoxy-2-hydroxyacetophenone 72-730a 19 

4. 4-Acetoxy-2-bensyloxyacetophenone 54-55 5" 11 4. PAcetoxy-2-methoxyacetophenone 32 5-34. 50a 19 
5. 2-Acetoxy-4benzyloxyacetophenone 115-1 16 5'" 14 5. 2-Acetoxy-4methoxyacetophenone 40-44"" 6 

7. 2-Acetoxy-4-hydroxyacetophenone 105-108" 2 7. ZAcetoxy-4hydroxyacetophenone 106-109° 0 5 

3. 2,4Dibenzyloxgacctophenone - 3. 2,4Dimethoxyacetophenone 36-37 5Oa 2 

6. 2,4Diacetoxyacctophenone 35-3ioa 20 6. 2,4-Diacetoxyacetophenone 34 5 - 3 7 O Q  24 

a And mixed melting point. 

R O /  OCOCH3 * R O a ) d o  0 c oc H:, 
I11 

i 
L, 
I c H3 

IV, R = COCHg 

"O01 E:; H3 
F 
0 

VIIa, R-H 
VIIb, R = COCHB 

The coumarin presumably arises by a direct 
cyclization of 111. The chromones are presumably 
formed by a Baker-Venkataraman rearrangement415 
of I11 to the diketone (V. R = H or COCHJ, 
followed by intermolecular acetylation to give VI 
and subsequent cyclization. 

That acetyl migration between non-vicinal 
hydroxyl groups may occur intermolecularly was 
proved by chromatographic examination of the 
products from the potassium carbonate-catalyzed 
reactions of equimolar quantities of 4-acetoxyaceto- 
phenone, and 4-bensyloxy-2-hydroxyacetophenone 
and of p-hydroxyacetophenone with 2-acetoxy-4- 
benzyloxyacetophenone. It was found that in less 
than three hours an equilibrium was established 
in which approximately 90% of the available acetyl 
was present as 4-acetoxyacetophenone. The addi- 
tion of benzyl chloride and potassium iodide to the 
first set of reactants, in a second experiment, re- 
sulted in only a small increase in the amount of 
2-acetoxy-4-benzyloxyacetophenone formed. This 
presumably reflects the disturbance to  the equi- 
librium caused by benzylation blocking the small 
amount of p-hydroxyacetophenone formed in the 
reaction. 

A further demonstration of the intermolecular 
nature of the acetyl migration reaction in acetone 
and potassium carbonate was afforded by a study of 
the interaction of 7-acetoxyflavone with 5-hydroxy- 

(4) W. Baker, J .  Chem. Soc., 1381 (1953). 
(5) H. P. Mahal and K. Venkataramsn, J .  Chem. Soc., 

1767 (1934). 

flavone and of 7-hydroxy- with 5-acetoxyflavone. 
Analysis of the products showed that in three hours 
an equilibrium was reached in which 7575, of the 
7-hydroxyflavone was acetylated. Similarly, 7- 
acetoxyflavone and 3'-hydroxyflavone or 7-hydroxy 
flavone and 3'-acetoxyflavone reacted to give an 
equilibrium mixture in which approximately 85% 
of the available acetate was located on the 3'- 
hydroxyl group. In all cases, in agreement with 
theory, the acetyl migrated from the oxygen atom 
of least to the oxygen atom of greatest electron 
availability. 

In the light of these experiments, alkylation of 
fully acetylated phenols, a well known6 method of 
etherifying readily oxidizable phenols, must depend 
on the presence in the reaction mixture of a suitable 
acetate acceptor, presumably the small quantity of 
water which is formed by the base-catalyzed self- 
condensation of acetone. Although acetyl transfer 
and alkylation are both controlled by the electron 
availability at the various oxygen atoms, the high 
degree of selectivity ~ l a i m e d ~ . ~  for the preparation of 
monoalkyl ethers from quercetin pentaacetate 
seemed difficult to explain. In our hands, moreover, 
the procedure was much less satisfactory, quercetin 
pentaacetate yielding, on methylation and saponi- 
fication, rhamnetin (molar yield, 24%) 3,3',5-tri- 
hydroxy4',7dime thoxyflavone (1 8%), 3',5-di- 
hydroxy-3,4',7-trimethoxyflavone ( l5Y~),  3'-hy- 
droxy-3,4',5,7-tetramethoxyflavone (11%) querce- 
tin pentamethyl ether (5%) in addition to some 
quercetin and unidentified compounds. The di-, tri- 
and tetramethyl ethers of quercetin were not avail- 
able to us and were therefore identified by compari- 
son of their ethylation products with authentic 
samples of quercetin ethyl methyl ethers, pre- 
pared by Allan-Robinson condensationB of the 
appropriate intermediates and suitable alkylation of 
the products. 

EXPERIMENTAL 

Potassium carbonate was dried at 400' for 4 hr. before use 
and stored over phosphorus pentoxide in a vacuum desic- 

(6) P. S. Rao and T. R. Seshadri, Proc. Indian A d .  Sci., 
9A, 365 (1939). 

(7) L. Jurd, J .  Am. Chem. SOC., 80,5531 (1958). 
(8) J. Allan and R. Robinson, J .  Chem. S&.,-2192(1924). 
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cator. Acetone was dried over magnesium sulfate and then 
over anhydmus calcium sulfate or over anhydrous potae- 
mum carbonate. 

&fClhglalion and bGnty&iun of & a ~ e h p & h ~ r o x ~ &  
p h .  Remmngrnd of #is conbpmnd in outbnc potaa- 
aium carbun&. A mlution of 4scetoxy-Zhydroxyaceto- 
phenoneT (2 g.) in acetone (50 ml.) containing pottwium 
carbonate (4 g.) WBB refluxed, either alone or with the ddi-  
tion of methyl iodide (2 ml.) or benay1 chloride (2 ml.) 
and potsaeium iodide (200 ms.). After 3 hr., the mixturee 
were filtered, the potaaeium d t s  repeatedly extracted 
with boiling acetone and the combined filtratea and waahinga 
evaporated in m o .  The residues were then dissolved in 
bemene, dried over magnesium sulfate and adsorbed on a 
column pscked. with a ailicic acid-celite mixture (2:l). 
The various components were eluted, in the orders given in 
Table I, with bensene containing incweeing proportions of 
ether (040%). They were i d e n a d  (melting point and 
mixed melting point) with authentic samples. 

2-AcetoKy-Phydroxyacetophenone waa eluted impure 
(m.p, 105-108') with bensene-20% ether. A portion (60 
ma.) of thie materid was hydrolyzed in 4% aqueou~ d u m  
hydroxide during 1 hr. Acidification and crystslliaation of 
the precipitate furnished reesoetophenone, m.p. and mixed 
m,p., 143". A further portion (10 mg.) sfter acetylation 
furnished 2,4-di~toq~cetophenone, m.p. and mixed 
m.p., 35-37". 

The fraction of the benzylation reaction product eluted 
by benzene -2% ether, after crystalhation from petroleum 
ether (b.p. 40-80°}, furnished I+CS&U~-- 

phmone in colorless needles, m.p. 5 4 - 5 5 . 5 O ,  giving a nega- 
tive ferric reaction in ethanol. 

A d .  Calcd. for CI,Hd,: C, 71.8; H, 5.7. Found: C, 
72.2; H, 5.7. 

% B m + u p 4 - h y d . ~ y ~ h e 7 u m e .  Saponi6rntion of the 
last-named compound (28 mg.) in ethanol (1 ml.) and aque- 
ous sodium hydroxide (4y0, 1 ml.) at  room t&mwratm 
during 2 hr. and acidiiication of the mixture furnished the 
phenol in mlorlem needleu (20 mg.), m.p. 168-170' which 
gave no ferric resction in ethanol. 

A d .  Calcd. for ClrHlrO~: C, 74.3; H, 5.8. Found: C, 
74.0; H, 6.0, 

. t ? - ~ m t l l h e n o n e .  (a) The laet-nsmed 
compound (20 mg.) was methylated with excew disso- 
methme in ether containing a trace of methanol and the 
product iaolated, after 3 hr., by evaporstion ot the solvent. 
After elution from silicic acid-Celite with benren*lO% 
ether and crystalhation from ethanol, the ether wa8 ob= 

in colorleas rhomb (10 mg.) m.p. 82.W', unde- 
pr& on admixture with m a t e d  from part (b). 

A d .  Cdcd. for cJT&: C, 75.0; H, 6.3. Found: C, 
75.0; H, 6.3. 

(b) A mixture of mnol(80 mg.), benzyl chloride (1 m1.h 
po&ium carbon& (2 g.) m d  potseeium iodide (100 mg.) 
in aoetone (50 ml.) WBS hated under reflux for 20 hr., atered Wd the fltrste and washing evaporated in mew. 
After crystallbation from methanol, the residue yielded color- 
less rhomb, m.p. 82.5-84'. 

Intercrction of 4 - a & o x y a w t q p ~  and 4-benzgIOzy-C 
hydrazyacclophtnac in aeetone-pdaeeium carbonate. 4 
Acetoxyacetophenone (890 mg., 0.005 mole) and 4bensyl- 
oxy-2-hydroxy&phenone8 (1.12 g., 0.005 mole) and, 
in a second experiment, 4hydroxyacetophenone (680 mg.) 
and 2-acetoq4benzyloxyacetophenone (1.42 g.) were 
refluxed in acetone (50 ml.) and potassium carbonate (4 g.) 
for 3 hr. and the products were h la ted  and separated ex- 
actly aa in the experiments above. 

Interaction of hydrozy and &@hvonea. 7 - h @ -  
flavone (200 mg., 0.0007 mole) and 3'-hydro@avone (170 
mg. 0.0007 mole),were dissolved in acetone (25 ml.) and 
refluxed with pota8aium carbonate for 3 hr. The crude mix- 

(9) I(. C. Gulati, R. Seth, and I(. Venkatsraman, J. 
Chem. Soc., 1765 (1934). 

ture, isolated as in the previous experiments waa dissolved 
in toluene and separated by elution from a dicic acid-&lite 
packed column with beme-ether  (040% ether) and ben- 
zene-ethanol (1-575) mixtures. Reactiom between 3'- 
mtoxyflavone and 7-hydroxyflavone, 7-acetoq-fIt1vone 
and 6-hydroxyflsvone and between 7-hydroxyflavone and 5- 
acetoxyfhvone were cmrried out and the productu isolated in 
the mme way. The componentu from the interaction of 3'- 
and 7-aub~tituted flavonea were eluted in the order 7-wze- 
tow-, 3'9cetoxy-, 3'-hydmxy-, m d  7-hydroxyfbvone and 
had melting pointa and mixed melting poinb of 129-130°, 
96-97", 20b210' and !23!2-!234' reapectively. 

From the eecond pair of reactions the elution order waa 
Shydroxy-, kcetoxy-, 7-acetoxy- and 7-hydroavone  
and the melting pointa and mixed melting pointa were 152- 

MeulyltatMn of gwce46n pen&a&&. A solution of querce- 
tin pentstlcetate~o (2.5 g.) and methyl iodide (5 ml.) in dry 
acetone (50 ml.) WBB Muxed with anhydrous potassium 
carbonate (6 g.) for 20 hr., and the combined filtrate and 
acetone washings evaporated in w o .  The resulting reaidue 
waa then hydrolyred in hot ethanol (250 ml.) and conoen- 
trsted hydrochloric acid (26 ml.) for 15 min. and the product 
isolated by evaporation. Thie waa dissolved in hot, aqueous 
acetic acid (M)o/,, 300 ml.) and extrsoted k t  with boiling 
b e n e  (& 15dml. portione) and then repeatedly with 
chloroform. Evaporation of these furnished benzene-soluble 
m d  -ineoluble frsctione (990 mg. and 495 mg., respectively) 
which were worked up aepnrntely. 
The b e m e n d u b l e  fraction wna admrbed from bememe 

on a column packed with silicic acid-celite (1:l) and 
eluted first with benzene and then with benaene-ethanol 
mjxturea (0.1% ethanol up to 20%). The four major bands 
from this column were then further purSed by chroma- 
tography, using the same system. 3,3',5-Trihydroxy-4',7- 
dimethoxyflavone formed yellow priam~ (300 mg.), map. 
230-231' and %!24lo (dimorphic) (litall m.p. 2!2fl-23Oe) 
from aqueous acetic mid. 

Anal. Celcd. for Clr&oI(OC&),; C, 61.8; H, 4.3; OCHh 
18.8. Found: C, 61.7; H, 4.3; O m ,  18.7. 
Ite acekrtm formed colorless needlee, map. 212-213' 

(litall m.p. 212'). 
And.  Calcd. for CZ&IO~~: C, 60.5; H, 4.4. Found: C, 

60.6; H, 4.3. 
On methylation it furnished quercetin pentamethyl 

ether, m.p. and mixed m.p,, 149-150', and on ethylation 
with excess ethyl adfate and potsssium oarbonate in acetone 
it  yielded 3 , 3 ' , 5 - t r i e t h o x y - 4 ' , 7 ~ ~ o ~ ~ v o n e ,  colorless 
p h ,  m.p. 138-139" (lit.m m.p. 146-148"), undepressed 
on admixture with authentic material. 

The bright p a  fluorescent band '%'I yielded 3',6- 
dihydroxy3,4',7-t&etho+vone in pde yellow needlea 
(290 mg.), m.p. 172-17'3' (lit." m.p. 172173"), 
364 nu, giving a brown ethanolic femc coloration. 

153O, 141-143', 129-130', and !23X234'. 

Anal. Galcd. for GrEILh (0CFL)s: C, 62.8; HI 4,7; OCHd 
W.1. Found: C, 63.3; H, 4.5; OCHa, 27.0. 

Ita diacetate formed colorless leaflets, m.p. 177-179.5' 
(lit.'* m.p. 176-177"). On methylation it furnished quercetin 
pentemethyl ether, m.p. and mixed m.p. 149-150'. Ethyls  
tion afforded 3',~ethoxy3,4',7-trimethoxyflavone in 
cresm colored needles, melting point and melting point on 
admixture with a synthetic sample, 162-163". 

66.8; H, 6.0. 
The blue florescent band C yielded quercetin pen& 

methyl ether in colorleas needlea (83 mg.) from ethanol; 

A d .  Cdcd. for C&luOi: C, 66.0; H, 6.0. Found: C, 

(10) Simokoriyama, BYU. Chem. Soc. Japan, 16, 284 

(1 1) G. B. Marini-Fkttolo, V. Delofeu, and E. Hug, Gazz. 

(12) F. E. King, T. J. King, and K. Sellsre, J .  Chem. 

(1941). 

dim. ital., 80,& (1950). 

Soc., 92 ( 1952). 
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no ferric coloration in ethanol, m.p. and mixed m-p. 149- 
150°. 

Band D on cryddlization from ethanol furnished 3'- 
hydroxy3,4',5,7-tetrametho~vone in yellow prima 
( I W  g.), m;p. 223-2~4.5~ (lit." m.p. zzrr-2no) ~2''"" 
343 ml A- m u  *.OCrBr enpE 380,333 mp, giving no femc 
coloration in ethanol. 

A n d .  Calcd. for cldIaOJ (OCEh: C, 63.7; H, 5.1; OCE,  
35.0. Found: C, 63.9; HI 5.0; O c a ,  34.1. 

The oce2de of thia compound separated from etlianol in 
colorless needles, m.p. 214-216'. 

And. Calcd. for CUHi&: C, 63.0; H, 5.0; Found: C, 
63.2; H, 5.1. 
On ethylation with ex- of ethyl iodide and potassium 

carbonate in boiling scetone during 4 hr. it  furnished 3- 
ethoxy3,4',5,7-tetnrmetho~vone in cream colored 
needlee, m.p. 1 5 6 . 5 - 1 5 8 O  undeprerrsed on admixture with 
an authentic sample. 

Anal. Cslcd. for CnHP07: C, 65.3; H, 5.7. Found: C, 65.0: 
H, 5.5. 

The benzene insoluble fraction of the methylation product 
of quercetin pentaacetate WBB repeatedly crystsllized from 
aqueoua ethanol, furnishing rhamnetin in yellow needles 
(340 mg.) m.p. 291-294", u n d e p d  on admixture with 
suthentic amaterid. Paper chromatography of the mother 
liquors showed the presence of quercetin. 

3 ' - E t h o z y b I Y d ~ y d r o z y S , 4 ' d ~ ~ ~ .  A mixture 
of o-methoxyphlorseetophanone" (3 g.), sodium 3-ethoxy-4- 
methoxybenzoate (3 9.) and 3,3'diethoxy-4,4'dmethoxy- 
benzoic anhydride" waa ha ted  in yaeuo to 180" for 4 hr. 
and the product hydrolyzed in boiling alcoholic sodium hy- 
droxide (lo%, 200 ml.) during 20 min. The solution waa then 
evaporated to one-thiid bulk, diluted with water (2 1.) 
rrnd neutralized by the addition of solid carbon dioxide. 
The resulting solid wm crystallized from aqueous acetic 
acid and then from ethanol, furnishing the flavone in yellow 
needles (5.0 g.) m.p. 217.5-218.5". 

Anal. Calcd. for C&&: C, 63.7; H, 5.1. Found: C, 
63.5; HI 5.0. 
Ita d k e r h k  formed colorlm needles, m.p. 167-1f33.5°. 
A d .  Calcd. for CmHsOp: C. 62.4; H, 5.0. Found: C, . .  

62.4; HI 5.3. 
5 ' -E thm&.L' .6 .7 - t e t ra~f lauonc .  A mixture of the " , . , ,  

foregoing compound (sa0 mg.)"methyl sulfate (2 ml.) and 
potasAium carbonate in acetone (40 ml.) wae duxed  for 4 
hr., filtered, and the combined filtrste and washinga evapo- 
rated to low bulk. The remaining solid was dissolved in 
benzene, washed with w4ter, dried, and chromatogrsphed 
on alumina. Elution with benzeneethanol (99.59.5) and 
crystallization from ethsnd furnished cream colored needlea, 
map. 158'. 
Anal. Calcd. for GHzzOT: C, 65.3; H, 5.7. Found: C, 

65.3; HI 5.8. 

7-dihydroxy-3,4'-dimethoxyllavone (900 mg. ) waa methyl- 
ated with 1.1 equivalents of methyl eulfate (0.35 g.) and 
the product isolated by the above method. After purification 
by elution from silicic scid-Celite (2: l )  with bemeno- 
ethanol (99.5:0.5) and crystallization from ethanol,.y$low 
needles (690 mg.), m.p. 138-139", were obtained, gwmg a 
brown ethanolic femc reaction. 

Anal. Calcd. for CmHsO,: C, 64.5; H, 5.4. Found: C, 
64.4; H, 5.4. 

Ita acetate formed colorless needles. m.D. 164-165" from 

Jf-Ethozlld-hydroz~I4',7~tirneUl~srPauonc. 3'-EthOxy-5,- 

I _  

ethanol. 

63.8; H. 5.5. 
Anal. Calcd. for CnHnOs: C, 63.8; HI 5.4. Found: C, 

j1,6-Diethozy-~,,4',7-t. The foregoing 
hydroxyflavone (250 mg.) wss ethylated with exceea ethyl 

(13) R Robinson and K. Venlcataraman, J .  Chem. Soc., 

(14) S. R. Gupta and T. R.'Seshadri, J .  Chem. Soc., 
61 ( 1929). 

3063 ( 1954). 

sulfate and pobmium carbonate in acetone and the product 
iaolated and purified by elution from neutral alumina with 
bensene-cbloroform (1 : 1). Crystallization from ethnnol 
furniahed colorless needles (260 mg.) m.p. 162.5-164°. 

A d .  Calcd. for GHMO,: C, 66.0; H, 6.0. Found: C, 
65.8; H, 5.8. 

S,S'-DiethdZyd -hgdrozy4',74ime&q&me. 3,3'- 
Diethoxy-5,7-dihydro~y-4'-rnetho~vone~~ (1.3 9.) wa9 
monomethylated and the product purified DB in the previous 
partial methylation experiment, furnishing yellow prism 
(1.1 g.), m.p. 130-131' giving a dark brown ferric colomtion. 

Anal. Cdod. for (AH&: C, 65.3; H, 5.7. Found: C, . .  
65.4; H, 5.9. 
Ita a&& formed colorless needles, m.p. 153-154.5O 

from ethanol. 
And. Calcd. for Cdb01: C,  64.5; H, 5.7. Found: C, 

64.1; HI 5.5. 
S l J ' , 6 - T 1 . i e ~ h o z y J ' , 7 d i ~ t ~ ~ ~ .  The foregoing com- 

pound (SO0 nig.) waa aurytsted with ex- ethyl sulfate and 
the product isolated by the stsndard method. Elution from 
neutral alumins with benzenechloroform (1: 1) and crystal- 
lization from bene;ene-petroleum ether (b.p. 80-100°) 
furnished colorless needles (600 mg.), m.p. 138-139'. 

A c k n o r o m t .  The work described in this com- 
munication was Canid out during the tenure, by 
one of us (R.S.W.) of a D.S.I.R. Senior F e l l o d p  
and forms part of the propamme of the Torry 
Research Station, Department of Scientific and 
Industrial Research. 

DEPABTMENT OF SCIENTIFIC AND INDUBTBIAL REBEABCH 
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ABERDEEN, S c o w  

"%e Sulfonation of 2-6-Dinitronaphthalene 

D. C. MOREISON 

In a previous report,' the sulfonation of 1,3- 
dinitronaphthalene was described. The present 
work is concerned with the sulfonation of the 2,6- 
isomer. 

This reaction proceeded at room temperature 
with oleum as the sulfonating agent, and wag 
complete in lesa than Seven hours. Conventional 
orientation rules2 would indicate that the h u l -  
fonic acid should be formed (3,7dinitronaph- 
thalene-l-sulfonic acid, I), and this was found 
to be the case. Reaction of the sodium salt 
of I with phosphorus pentachloride a t  moderate 
temperatures gave the sulfonyl chloride, while at 
higher temperatures, 1,3,7-trichloronaphthalene wm 
formed. The infrared spectrum of the latter was 
identical to that of an authentic specimen, and 
provides evidence for the assigned structure. 

Contrary to expectation, the sulfonic acid I 
did not appear to be formed in the nitration of 7- 
nitronaphthalene 1-sulfonic acid, * other isomers 

(1) D. C. Morrison, J .  Org. Chem., 26, 1661 (1961). 
(2) H. W. h t r o n g  and W. P. Wynne, Bsr., 24B, 718 

(1891). 


