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TABLE I 
HYDROXY ACYLATED PY RO NES 

Pvrone Used 

Calculated (Found) 
% Empirical Hydro- 

Lactone Used M.P. Yield Formula Carbon pen Chlorine 

IaO Kojic acid 

Ibb ZHydroxymethyl-5 
methoxy4pyrone 

Ice Coumarin 

Idd Kojic acid 

10' a-Chlorc-a-deoxy kojic 
acid 

Iff ZHydroqmethyl-5- 
methoxy-4pyrone 

Ig@ Kojic acid 

7-Butvrolactone 159-160 56.5 CldIn06 52.63 
~~ .~ . -  

52.27 
-pButyrolactone 164-165 61 CliHt,Os 54.54 

54.37 
7-Butyrolactone 69-70 40 ClrHllO4 67.23 

j3-Propiolactone 154.5 62 C9H1006 50.47 

j3-Propiolactone 158 78 CpHoClO' 46.46 

j3-Propiolactone 150 32 CioHitOs 52.63 

7-Valerolactone 155-156 54 CuHuOa 54.54 

66.89 

50.31 

46.19 

52.19 

54.32 

5.30 
5.14 
5.82 
5.58 
5.20 
5.01 
4.70 
4.49 
3.89 15.24 
3.67 15.03 
5.30 
4.88 
5.82 
5.62 

Is = ZHydroxymethyl-Bhydroxy-6-(~-hydnxybutyryl)-4-pyrone. Ib  = 2-Hydroxymethyl-5methoxy-6-(~-hydroxy- 
but-yryl) -&pyrone. IC = %(-pHydroxybutyryl)-coumarin. Id = ZHydroxymethyl-5-hydroKy-&CB-hydroxypropionyl)- 
&pyrone. ' Ie = ZChlornmethyl-5-hydroxy-6-(&hydroxypropionyl)-4-pyrone. f If = ZHydroxymethyl-5methoxy-6- 
@-hydroxypropionyl)-4pyrone. Ig = ZHydroxymethyl-~hydroxy-6(~-hydroxyvaleryl)4pyrone. 

TABLE I1 
P Y R A N O [ 3 , Z b ) P Y R A N - g ~ T H Y G 4 , g D I O N E S  FROM MEMBEW OF 18-g SEBIES 

0 
II 

II 
0 

Pyran+ 

Pyrone Product 
pyran 

No. Ueed M.P. R 
Empirical Calculated (Found) 

R' Formula Carbon Hydrogen Chloride - -  
11s Ia 126-127 Acetoxy- Acetoxy- Cie.Hi& 59.99 5.03 

methyl ethyl 65.49 4.84 

methyl methyl 55.69 4.19 
IIC Ie 93-94 Chl0K)- Acetoxy- CIaHiiClOs 62.27 3.71 11.87 

methyl methyl 52.50 3.94 11 -09 
IId Ig 102-104 Acetoxy- ZAcetoxy- CI7Hl8Ol 58.28 5.17 

methyl propyl 58.44 5.29 

IIb Id 91 Acetoxy- Aeetoxy- C16H1408 55.90 4.37 

the 2,Cdinitrophenylhydrone by dissolving it in 100 ml. 
of boiling ethanol to which 1 g. of 2,4-dinitrophenylhydazine 
waa added. The eolution WBB boiled for 5 min. and filtered. 
The b r o m  compound waa recryeblbed once from ethmol 
to give a m.p. of 195-196'. 

A d .  Calcd. for C&,NrOe: N, 17.27. Found: N, 17.48. 
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Preparation of 3-Keto-9-methyl-A4*'- and hexahydronaphthalene (IIb) for synthetic proj- 
ects in the field of terpenoids. These compounds 

thalenes bromination of 3-keto-9-methyl-A4-octahydro- 
naphthalene (Ia) and 3-keto4,S-dimethyl-A'-octa- 
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3-Keto-499-dimethy1-A4'6-hexahydronaph- were p r e ~ o u s ~ y  prepared 1-8 in varying yields by 
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We required 3-keto-9-methyl-A4~s-hexahydro- J .  erg. C h m . ,  23, 690 (1958). 
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hydronaphthalene (Ib) followed by dehydrobro- 
mination. 

CH3 

0 rn 
R 

0 @ 
R 

I a . R = H  I Ia .R=H 
b. R=CH3 b. R =  CHB 

We now record the preparation of the dienones 
IIa and IIb by one-step chloranil dehydrogenation 
of the unsaturated ketones Ia and Ib, respec- 
t'i~ely.'-~ 

 EXPERIMENTAL^^ 

3-Keto-9-meth$-A4~~-hezahydronaphthaZene (Ira). A soh- 
tion of 5 g. of Ia, 0.025 g. of ptoluenesulfonic acid, and 15 g. 
of chloranil in 360 ml. of t-butyl alcohol waa heated at reflux 
for 3 hr. with stirring. The mixture waa cooled and filtered, 
and the solvent was removed from the filtrate under dimin- 
ished pressure. A chloroform solution of the residue waa 
washed successively with water, 5% aqueous sodium hy- 
droxide, and water. Removal of the chloroform and fraction- 
ation of the residue afforded 2.7 g. (55%) of the dienone (IIa) 
b.p. 110' (1 mm.), ny 1.5625, A5-l 280 mp log c 4.29 
[reportedlb b.p. 80-86" (0.25 mm.), ng 1.5630, A:? 
281 mp log c 4.22. It gave a 2,44nitrophenylhydrazone, 
m.p. 198' (reportedlb m.p. 187-190"; 194-195'*), in almost 
quantitative yield. 

~-Keto-4,9-dimethyGA4~hhezahydr0naphthaZene (IIb). Us- 
ing a solution of 6 g. of Ib, 0.025 g. of ptoluenesulfonic acid 
and 16.5 g. of chloranil in 360 ml. of t-butyl alcohol and 
following the same procedure aa for IIa, except that the 
solution waa refluxed for 10 hr., gave 2.69 g. (45%) of the 
dienone (IIb), b.p. 105' (1 mm.), ny 1.5580, A::' 288 mp 
log e 4.22 [reported b.p. 106-108" (1 mm.), ny 1.5590"; 
b.p. 110-11lo (3 mm.), X z p l  288 mp log c 4.29". Ita 2 , 4  
dinitrophenylhydrazone melted at 214' (reported" m.p. 
216"; m.p. 212-214") after crystallization from acetic 
acid. 

Use of xylene' or t-butyl alcohol without p-toluenesul- 
fonic acid4s6-g aa solvents in the dehydrogenation experi- 
ments impaired the yield of the products. Oxidation of Ia 
with manganese dioxide" in benzene resulted in poorer 
yield (200J0) of the dienone (Ira). 
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During the course of our studies on the esters, 
amides, hydrazides, ethers, and other derivatives of 
vanillic acid,: we had the occasion to prepare a 
number of derivatives of vanillic acid and interme- 
diates which were never reported. The preparation, 
properties, and ultraviolet absorption spectra of 
these compounds are reported in the present paper. 

EXPERIMENTAL' 

Catbobazylozyvanillie d. A solution of 90 g. (0.53 mole) 
of vanillic acid in lo00 ml. of 4.5% sodium hydroxide solu- 
tion was treated slowly with vigorous stirring a t  room tem- 
perature with 100 g. (0.59 mole) of carbobenzyloxy chloride. 
After addition was complete, the clear solution was stirred 
for 1 hr., filtered, and acidified with dilute hydrochloric acid. 
The white granular precipitate was filtered, washed with 
water, and sir dried to yield 145 g. (91%) of crude carbo- 
benzyloxyvanillic acid. Recrystallization from dilute acetone 
yielded colorless crystals melting at 130-131". 
A d .  Calcd. for C1dHlrOs: C, 63.57; H, 4.67. Found: C, 

63.78; H, 4.77. 
~,,4,6-Trichlozophenyl m r b o b a z y t o z y v a n i .  A mixture of 

120 g. of carbobenzyloxyvanillic acid and 300 cc. of thionyl 
chloride was boiled under reflux for 1 hr. The exceas thionyl 
chloride was removed under reduced pressure, and the resi- 
due was boiled with petroleum ether (b.p. 65-110') and 
cooled. The supernatent liquid was decanted, and the re- 
sidual oil was warmed under reduced pressure to yield 113 g. 
(89%) of carbobenzyloxyvanilloyl chloride as an almost 
colorless viscous oil. 

A mixture of 96 g. (0.3 mole) of carbobenzyloxyvanilloyl 
chloride, 60 g. (0.3 mole) of 2,4,5trichlorophenol, 110 ml. of 
pyridine, and 800 ml. of dry ether was boiled under reflux 4 
hr. The ether and pyridine were distilled under reduced pres- 
sure, and the solid residue waa stirred into water. The pre- 
cipitate was filtered, washed with water and warm ethanol, 
and air dried to give 115 g. (80%) of crude 2,4,5trichlom- 
phenyl carbobenzyloxyvanillate. Recrystallization from 
ethanol and then from petroleum ether (b.p. 65-110') 
yielded white powdery crystals me1t)ing at 138-139'. 

Anal. Calcd. for CaHllOdX: C, 54.85; H, 3.14. Found: C, 
55.15; H, 3.27. 

9-Mt%hoxp,4-meihylphenyl mrbobenzylmyuaniW. Thie 
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