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methyl t-butyl ketone. These results can best 
be explained by use of the six-membered ring 
transitory state proposed as a common basis for 

the “abnormal reactions” of the Grignard reagent 
with carbonyl  compound^.^ 
STANFORD, CALIFORNIA RECEIVED APRIL 24, 1960 
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Cashew Nut Shell Liquid. VIII. A Proof of Structure of the Mono-nitro and Mono- 
amino Derivatives of 3-Pentadecylphenol (Hydrocardanol) 

BY DAVID WASSERMAN~ AND CHARLES R. DAWSON 

During the past few years an increasing amount The 4-amino-3-pentadecylphenol is particularly 
of work on cashew nut shell liquid and the prod- well suited for use as a gasoline gum inhibitor 
ucts derived from it has appeared in the litera- because of its insolubility in aqueous alkali, its 
ture.3,415,6J The main product of the decar- solubility in gasoline, and its strong anti-oxidant 
boxylation and vacuum distillation of cashew activity. This amine and its isomer, 6-amino-3- 
nut shell liquid is a 3-alkenylphenol (cardanol) pentadecylphenol, were first obtained from 3- 

pentadecylphenol by direct nitra- 
tion, separation of the isomeric ni- 

OH OH OH tro compounds, and then catalytic. 
1. HNOz reduction. The structures of the 6 C16H31 “03_ O C & 1  ’ o C 1 & 1  * 0 & & 1  two sponding isomeric nitro amines compounds) (and the corre- were 

NO2 “ 2  OH established by the synthetic pro- 
1 111 VI11 cedures indicated below. An alter- tAIC18 native method of synthesizing 4- 

amino-3-pentadecylphenol, which 
OCHa OCHs OCH3 involved the coupling of sodium 

H2 3-pentadecylphenolate with diazo- 
tized aniline or sulfanilic acid and 
subsequent reduction of the azo 

OCH3 OCHa OCHa compound with sodium hydrosul- 
IX X fite, resulted in a pure compound, 

A: Proof of structure of 4-nitro-3-pentadecylphenol. 

(R = n-tetradecyl)\ 0 COR O c H 2 R  
RCoC1+ 0 

B : Proof of structure of 6-nitro-3-pentadecylphenol. 
OCHI 

KOH C16H2l __l__f Pd f Hz H 2 N O Z H s 1  
0 2 N ~ c l b H 8 1  (CHdzSO; 

I1 XI xri CHoCOOH 

( c H 3 c o ) , ) N ~  OCHa + c H 8 c o k o  OCHs 
H,O (CH~CO)W’ 

c15H3l \ C1sHai 
XI11 

which upon catalytic hydrogenation and vacuum 
fractionation yields 3-pentadecylphenol (hydro- 
cardanol), This unique alkyl phenol is produced 
commercially in a high state of purity? 

(1) FW *e seventh article in this series, see IZZO and Dawson. 
J .  Org. Cbnn., 10, 707 (1950). 

uncontaminated by the 6-amino isomer, in ex- 
cellent yields. 

The 4 position of the nitro group in the higher 
melting mononitro isomer (I) of 3-pentadecyl- 
phenol W51s established by converting it into 2- 
pentadecylhydroquinone (VIII) and comparing 

outlined in Chart IA. 
The reactions outlined in Chart IB were used 

to establish the 6 position of the nitro group in the 
lower melting mono-nitro isomer (11) by convert- 
ing it into 3-rnethaxy-4-acetaminob~nzoic atid, 

(2) Chemical Products Division, Irvington Varnish and Insulator 

(3) W-man an$ Dawm, Tms JOVRNAL, TO, 8676 (1949). 

this product by mixed melting point with that 
Obtained by the unequivocal route Of ‘ynthesis Co., Irvington, N. J. 

(4) Stetzinger and Dawson, ibid., od, 346 (1946). 
(6) Wnuuman and D a m n ,  I d .  Eng. Cbem.. 117, 396 (1945). 
(6) Backtr aad Hnnck, Rcc. Trao. Chnn., 60, 681 (1941). 
(7) Euvey m.3 Caplpn, I d .  Bug. Ch., St, 1308 (1940). 
(8) by the chemicrl Ptoducts Divirioo of the xrvia,,ton 

%&ab iDwd Japvlst-ar Ca, I r w r e f l o m  F J .  
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Experimental 
All melting points were taken with a Bureau of Standards 

Thermometer and are corrected. 
Nitration of 3-Pentadecylphmol.-To 20 g. of 3-penta- 

decylphenol dissolved in 75 cc. of chloroform in a 250-ml. 
beaker was added 1.2 equivalents (5.3 g.) of 90% nitric 
acid (d. 1.52) dropwise with stirring and cooling with a: 
ice-bath. The temperature was maintained at 5-10 
during the ten minutes of addition of acid: and the stirring 
was continued for twenty minutes at 10 . The reaction 
mixture was poured into water, solvent removed in  vacuo, 
and the residue solidified on cooling by the addition of ice. 
After filtration a:d drying, the 23 g. of red-orange solid 
melted a t  43-53 . 

4-Nitro-3-pentadecylphenol (I) .-The crude solid of 
mixed mononitro isomers of 3-pentadecylphenol was dis- 
solved in 150 ml. of petroleum ether and cooled overnight. 
About 8 g. of light tan powder separated. The filtrate 
was saved for the isolation of the 6-nitro isomer. During 
four recrystallizations of the powder from a mixture of 
two parts of Skelly solvent B,S and one part of Skelly so,'- 
vent D,' the melting point rose from 60-66' to 71.5-72 ; 
yellow plates. 

Anal. Calcd. for C;1H3608N: N, 4.01. Found: N, 
4.23. 

6-Nitro-3-pentadecylphenol (11) .-The 6-nitro isomer 
was obtained in the form of a dark brown oil from the fil- 
trate mentioned above by vacuum removal of the solvent. 
The oil was taken up in 95y0 ethanol, treated with carbon 
and filtered. Upon cooling slowly, 5.5 g. of a solid melt- 
ing a t  38-41' was obtained. Three recrystallizations 
froom ethanol yielded light yellow needles melting a t  43- 
44 . 

A m l .  Calcd. for CllHS6O3N: C, 72.16; H, 10.10; 
N,4.01. Found: C, 72.41; H, 10.11; N,3.90. 
4-Amlno-3-pentadecylphenol (111) .-A 30-g. sample of 

pure I in 150 ml. of 95% ethyl alcohol was reduced for 
several hours under two atmospheres of hydrogen in the 
presence of 3 g. of palladium on carbon catalyst. The 
theoretical amount of hydrogen was absorbed. After 
filtering off the catalyst, the alcohol was evaporated, and 
the brown solid residue was recrystallized twice from 
Skelly solvent D, and once from ethyl acetate to yield 
21 g. (77%) of white needles with a faint pink tinge, melt- 
ing a t  105.5-106.5". Pure white crystals for analysis were 
obtained by a molecular distillation a t  0.4 mm. (Wood's 
metal-bath at 160-175'). Analyses for carbon and hy- 
drogen were run on a sample which was stored in an evacu- 
ated sealed test-tube. 

Anal. Calcd. for G1H3rON: C, 78.94; H, 11.67. 
Found: C, 79.04; H, 11.42. 
6-Amino-3-pentadecylphenol (W) .-A 2-g. sample of 

pure I1 in 100 ml. of ethyl acetate was reduced for several 
hours at atmospheric pressure of hydrogen in the presence 
of 0.5 g. of Raney nickel catalyst. The theoretical amount 
of hydrogen was absorbed. After fdtering off the catalyst, 
the ethyl acetate solution was condensed in vacuo under 
nitrogen to one-third its volume and cooled. White crys- 
tals were obtained which on another recrystallization from 
ethyl acetate yielde; white needles faintly tinged with pink 
melting a t  133-134 . Pure white needles were obtained 
by sublimation a t  0.4 mm. (Wood's metal-bath at 165- 
170'). The crystals were sealed under vacuum and 
analyzed. 

Anal. Calcd. for GlHstON: C, 78.94; H, 11.67. 
Found: C, 79.20; H, 11.72. 

4-Amino~3-pentadecylphenol Hydrochloride (V) .-The 
hydrochloride was prepared by adding concd. hydro- 
chloric acid to an ethanol solution of 111. The resulting 
tan precipitate was dried and then recrystallized three 
times from an ethyl acetate-ethanol mixture (2.5: 1) t: 
yield long white needles with a faint blue tinge; dec. 136 . 

(9) Hydrocubas wlventa mpplied by the Skcllp OiI C.., Solrut P 
b. P. M*, Ww8t 0, b. p. #O-llO*. 
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Anal. Calcd. for GlHtsONCl: C, 70.84; H, 10.68. 
Found: C, 70.67; H, 10.85. 
6-Amino-3-pentadecylphenol Hydrochloride (VI) .-A 

sample of IV waso treated as described above for V; tan 
needles, dec. 135 . 

Anal. Calcd. for C*lHaeONCl: C, 70.84; H, 10.68. 
Found: C, 70.86; H, 10.66. 
4-Nitro-3-pentadecylanisole (VII) .-The methyl ether 

of 15 g. of the 4;nitro isomer was prepared in the usual 
way using sodium hydroxide and dimethyl sulfate. After 
hydrolyzing the excess dimethyl sulfate, the system was 
diluted with hot alcohol, inorganic salts were separated, 
and the filtrate was concentrated. Upon standing at 0", 
15.4 g. (98%) of a white solid melting a t  48-49' sepa- 
rated. Two recrystallizations froom acetone yielded an 
analytical sample melting at 49-50 . 

Anal. Calcd. for CmH3rOsN: C, 72.68; H,  10.26. 
Found: C, 72.51; H, 9.96. 

4-Amino-3-pentadecylphenol (111) : Sulfanilic Acid 
Method.-A solution of 75 g. (0.25 mole) of 3-pentadecyl- 
phenol dissolved in 39 g. (0.687 mole) of potassium hy- 
droxide in 500 ml. of 95% ethanol was p@d in a three- 
liter three-neck flask and cooled to 0-5 . To this was 
slowly added the diazonium salt from 52.5 g. of sulfanilic 
acid dihydrate suspended in cold ethanol. 

The resulting red dye solution was stirred two hours 
and then reduced by adding, in a continuous stream, a 
saturated solution containing i14 g. of technical sodium 
hydrosulfite in water at 45-75 . The reduction required 
about fifteen minutes. A solution of 40 g. of acetic acid 
in 300 ml. of water was added at reflux temperature, and 
the flask was cooled to 0'. A quantitative yield of the 
aminophenol ,(So g.) was filtered off and vacuum dried, 
m. p. 95-97 . After one recrystallization from Skelly 
solvent D, the melting point was 104-106° (7&85% 
yield). A mixed melting point with a known sample of 
4-amino-3-pentadecylphenol resulted in no depression of 
the melting point. 
2-Pentadecylhydroquinone (VIII) : Derived from the 

Nitrophenol (I) (a) Diazotization with Sodium Nitrite.- 
A 1.1-g. sample of the aminophenol (111) was dissolved 
in 10 ml. of pyridine and added slowly a t  0 ' to a solution 
containing 0.6 g. of sodium nitrite, 7.0 ml. of water and 
15 ml. of sulfuric acid. After the last addition of the pyr- 
idine solution, 0.5 g. of urea was added to remove the ex- 
cess nitrous acid. The foamy yellow emulsion was added 
to a boiling solution of 10 ml. of sulfuric acid and 7.5 ml. 
of water (boiling temperature 150") to decompose the 
diazonium compounds. A rapid evolution of nitrogen 
occurred and a tarry residue was deposited on cooling. 
The tarry material was extracted with ether, the ether 
layer dried with anhydrous magnesium sulfate and th: 
ether evaporated. 
and 1 "9. pressure yielded 0.4 g. of colorless solid melting 
a t  86-92 . After three recrystallizations from Skelly sol- 
vent D, and two more from chloroform, white needles of 
2-pentadecyl$droquinone were obtained which melted 
a t  105.5-106 . 

Anal. Calcd. for c&&: C, 78.69; H, 11.32. 
Found: C, 78.83; H, 11.38. 

The product gave a positive Tollens test, turned brown 
on addition of ferric chloride and did not form a hydro- 
chloride, thereby differentiating it from the starting mate- 
rial. Nitrogen tests by the Dumas method (CuO oxida- 
tion) were negative. A mixed melting point with a sample 
of the pure starting material (4-amino-~-pentadecylphenol, 
m. p. 105.5-106.5") melted a t  98-100 . 

(b) Diazotization with Amyl Nitrite.-A 5-g. sample of 
I11 was dissolved in 200 ml. of ether (U. S. P.) and satu- 
rated with dry hydrogen chloride gas with vigorous stir- 
ring to yield a finely divided suspension of the hydro- 
chloride salt. The suspension was cooled to 0-5". 2.5 g. 
of amyl nitrite wasoadded. and the mixture was stirred for 
two h o w  a t  0-6 . The insoluble diazonium salt was 
filtered, dried, and immediately suspended in a cold s o b  
ti- (0.) of 30 g. of water and 64 g. of caacd. ~ulturlc 

The residue upon sublimation at 170 
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acid. This solution was then poured into a boiling solu- 
tion of 60 g. of water and 108 g. of concd. sulfuric acid with 
stirring. After the frothing had subsided, the mixture 
was cooled by the addition of ice and the residual red oil 
was extracted with ether. The ether extract was washed 
with water, dried with anhydrous magnesium sulfate, 
filtered, ether evaporated, and the residue molecularly 
distilled a t  0.5 mm. (Wood's metal-bath at  170-190"). 
The white solid so obtained melted a t  91-97' and weighed 
1.9 g., representing a yield (38%) of S-pentadecylhydro- 
quinone comparable to that obtained by method (a) but 
of somewhat better quality. 

2-Pentad% lhydroquinone (VIII). Synthetic: (a) 
Pentadeeano 1 C!JWoride.-A 121-g. sample of pentadec- 
anoic acid10 6 . 5  mole) in 200 ml. of carbon tetrachloride 
was added to 70 g. (0.59 mole) of SOClz and slowly 
brought to reflux on the steam-bath. After refluxing for 
one-half hour the solvent and excess SOCla were removed 
and the acid chloride was distilled at  183-185' at  11 mm. 
(Wood's metal-bath a t  185') ; yield was 120 g. (92%). 

(b) 2-Pentadecanoylhydroquinone Dimethyl Ether 
(IX) .-To 52.8 g. (0.383 mole) of hydroquinone dimethyl 
ether (Eastman Kodak Co.) in 200 ml. of tetrachloro- 
ethane was slowly added 51.2 g. of aluminum chloride and 
100 5. (0.383 mole) of pentadecanoyl chloride with stirring 
at  0 . The mixture was stirred for three hours and then 
allowed to stand a t  4 ' for seventy-two hours. The deep red 
solution was poured onto 200 g. of ice, 20 ml. of concd. hy- 
drochloricadd added, and the solvent was removed by steam 
distillation. The ketone was extracted with ether, washed 
with 10 sodium hydroxide in 50yo methanol, and then 
with 50q methanol. After drying with anhydrous mag- 
nesium sulfate, the ether was removed and the residual oil 
distilledat0.5mm. Ayieldof 126.8g. (90.5%) of 2-penta- 
decanoylhydroquhme dimethyl ether boiling a t  205-207 O 

(Wood's metal-bath at 234245") and melting a t  36-38' 
was obtained. A small sample was recrystallized twice 
from m e t w l  and yielded white plates melting at  
37.5-38.5 . 

Anal. Calcd. for CIJ&O3; C, 76,lQ; 11, 11.10. 
Found: C, 76.04; H, 11.09. 

(c) 2-Pentadeeylhy one Dimethyl Ether (X).- 
to be better than the 
the above ketone. To 

30.9 g. of IX dissolved in 150 ml. of glacial acetic acid was 
added 3 g. of 5% palladium on carbon catalyst. Under 
a pressure of three atmospheres the theoretical amount of 
hydrogen was absorbed in three hours a t  65". After iilter- 
ing OB the catalyst, the acetic acid was removed in vacuo 
and the residue was recrystallized from ethanol to e l d  
25.7 g. (86.5y0) of long white needles melting at  44-45 . 

Anal. Calcd. for C&H&: C, 79.30; H, 11.60. 
Found: C, 79.42; H, 12.02. 

(d) 2-Pentadecylhydroqui~ane (VIU) .-A 5-g. sample 
of the dimethyl ether X was refluxed for twelve hours with 
5 g. of aluminum chloride in 50 cc. of pure dry benzene. 
The reaction mixture was cooled, and poured into 75 cc. 
of cold 50% methanol containing 5 cc. of concd. hydro- 
chloric acid. The benzene layer was separated, washed 
with 5Oy0 methanol, dried over anhydrous MgSOd, and 
evaporated. The residue was molecularly distilled, and 
recrystallized three times from Skelly solvent D. The 
yield (white needles) was 2.9 g. (62%) of 2-pentadecyl- 
hydroquinone (m. p. 105.5-106°). 

-Ami .  Calcd. for CeiH&: C, 78.69; H, 11.32. 
Found: C, 78.60; H, 11.16. 

The melting points of mixtures containing varying pro- 
portions of the above hydroquinone and the hydroquinone 
derived from h dromrdanol v i a  the nitro and amino de- 
rivatives ( I  anZII1) showed no depression. 

(10) *nhM, *'Oqwk+ @ y n t w  -Il, Vol. 11. Jehu Wllw and 
Sann, X.C.. New Ye, N. Y.. 19c8, p. HB. 

in 20 ml. of absolute methanol. The orange-red precipi- 
tate which formed on cooling the mixture was filtered and 
dried (21.6 g.). To the dry salt was added 75 ml. of dry 
xylene, and 10 g. of freshly distilled dimethyl sulfate. 
The mixture was slowly brought to reflux temperature and 
heated for one-half hour to complete the reaction. The 
excess dimethyl sulfate was destroyed in the usual manner. 
After pouring the reaction mixture into water, the upper 
layer was separated and washed with dilute acid and then 
with water. The xylene and water were removed in WUCUQ 
and the residue was recrystallized from methanol t: yield 
17.4 g. (89%) of white needles melting at  38-39 . An 
analytical sample (m. p. 39-40") was obtained by recrys- 
tallization from ethanol and molecular distillation at 0.5 
mm. (m'ood's metal-bath at 140-165'). 

Anal. Calcd. for CBH&N: C, 72.68; H, 10.26. 
Found: C, 72.32; H, 10.32. 
6-Amino-3-pentadecylanisole (XU) .-A 11.0-g. sample 

of XI  was dissolved in 100 ml. of ethyl acetate and cata- 
lytically reduced under 30 lb. pressure of hydrogen using 
1.0 g. of 5% palladium on carbon as the catalyst. After 
removal of the catalyst and solvent, the residue was re- 
crystallized from ethanol in about 95% yield (m. p. 67- 
67.5"). An analytical sample was obtained by molecular 
distillation at  0.5 mm. (Wood's metal-bath at  160"). 

AnaE. Calcd. for Cg8HapON: C, 79.20; H, 11.81. 
Found: C, 79.14; H, 11.86. 

The sulfate salt of the above amine was prepared by 
dissolving it in dioxane and adding an equivalent amount 
of dilute sulfuric acid. Upon dilution with water the 
crystalline salt precipitated. It was soluble in hot polar 
solvents but insoluble in Skelly B and D. Attempts at  
diazotization and subsequent decomposition in boiling 600/, 
copper sulfate or 50% sulfuric acid to yield a 6-hydroxy-3- 
pentadecylanisole were unsuccessful. 

6-Acetamino-3-pentadecylanisole (Xm) .-A 3-g. 
sample of XI1 was acetylated by slowly distilling the acetic 
acid and water from a solution of the compound in glacial 
acetic acid over a period of four hours. The residue was 
cooled, poured into cold water, filtered, dried, and mo- 
lecularly distilled at  0.5 mm. (Wood's metal-bath at 160;) 
to yield 3.2 g. (90%) of colorless solid melting at 92-93 . 
An analytical sample melting at 93-94' was obtained by 
two recrystallizations from Skelly solvent D and a 
molecular distillation. 

Anal. Calcd. €or &rHe02N: C, 76.75; H, 11.00. 
Found: C, 76.71; H, 10.99. 

3-Methoxy-4-ace~obenzoic Acid.-A solution of 24 
g. of potassium permanganate and 18 g. of magnesium 
sulfate in 500 ml. of water was used to oxidize 5 g. of 
XI11 (partially purified m. p. 90-93') by refluxing for 24 
hours. All the permanganate was converted to manganese 
dioxide. The manganese dioxide was filtered off while hot, 
and washed with hot water twice. The combined filtrates 
were condensed by vacuum distillation and acidified with 
dilute hydrochloric acid. The very small amount of 
crystalline material which precipitated was dried and sub- 
limed at  0.5 mm. (Wood's metal-bath a t  150-170°). 
The resulting 10 mg. of pink solid (m. p. 182-184') ana- 
lyzed correctly in nitrogen far a methoxydiacetaminoben- 
zoic acid, and presumably was derived from small amounts 
of 6-diacetamino-3-pentadecylanisole present as an im- 
purity in the starting material XIII. 

Anal. Calcd. for Cl2HloO6N: N, 5.57. Found: N, 
5.68. 

Hydrolysis of a 5-mg. sample of the methoxydiacet- 
aminobenzoic acid to the corresponding monoacetamino 
compound was accomplished by refluxin with IO ml. of 
water for 30 minutes. The material wdch separated on 
cooling melted at 201-204' and was crystallized from di- 
lute hydrochloric acid foliowing treatment with decolariz- 
ing carbon (Darco) to yield short white needles of melting 
point ZOS-~O'l* whose melting when mixed with 
vafping ptqmrdons of an aathent%%mple of 8-methaxy- 
4scetaminobcnzoic acid1* was not depressed. 

(11) Slmonaen snd Rnn, J. Ckm. Soc., is%, 188 (1917). 
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The authentic sample of 3-methoxy-4-acetaminoben- 
zoic acid was obtained from the corresponding nitro 
methoxy acid prepared from m-cresol by nitration, 

(Hydrocardanol) have been separated and their 
as 4-nibo-3-pentadecy1- 

phenol and 6-nitro-3-pentadecylphen01, respec- methylation and oxidation. . -  tively. 
2. The corresponding mono-amino derivatives 

investigation of their properties as oil soluble 
antioxidants and gasoline gum inhibitors. The 

pared by an independent method. 
3. The structures of these nitro and amino 

established by synthetic and degradative methods 
involving a number of structurally related com- 

NEW YORK, N. Y. RECEIVED FEBRUARY 15, 1950 
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to the Irvingon Varnish and Insulator have been prepared by catalytic reduction for 

the Of 3-pentadecy1pheno1 (Hydrocarda- 4-amino-3-pentadecylphenol has also been pre- 

Out the microanalyses in this 'Om- derivatives of 3-pentadecylphenol have been 

Summary 

from the direct nitration of 3-pentadecylphenol 
1. The two mono-nitro derivatives resulting pounds. 

[CONTRIBUTION FROM THE RESEARCH LABORATORY, DOMINION RUBBER CO.  LTD., GUELPH, ONTARIO] 

Synthesis of Some Pyridocarbazoles 
BY RICHARD H. F. MANSKE AND MARSHALL KULKA 

The fusion of the isoquinoline ring to the 2,3- 
position of indole or the fusion of the pyridine 
ring to carbazole may result in six isomeric 
pyridocarbazoles, namely, 10s-pyrido [3,4-b]- (I) , 
7H-pyrido [4,3-c]- (111, 11H-pyrido[4,3-a]- (111), 
11s-pyrido [3,4-a]- (IV), 6H-pyrido [4,3-b]- (V) 
and 7H-pyrido [3,4-c1- (VI) carbazoles. Three 
of these pyridocarbazoles, 111, IV and I or I1 
have recently been synthesized by the ring closure 
of the hydrazones of cyclohexanone and 5-, 8- 
and 7-hydrazinoisoquinolines, respectively.1 
Since the ring closure of the hydrazone of cyclo- 
hexanone and 7-hydrazinoisoquinoline can theo- 
retically take place in two directions, the resulting 
single pyridocarbazole had to be assigned the 
structure I or 11. The purpose of the present 
investigation was to synthesize the remaining 
three pyridocarbazoles, V, VI and I or I1 and to 
attempt to distinguish between I and 11. 

2 
*4N\ 
I I18 

I 
2 

I1 
2 

V VI 
CHpCHzNHz 

VI1 VI11 (substituent in 4-position) 
IX (substituent in 3-position) 
X (substituent in 2-position) 

6-Aminoisoquinoline, which was prepared from 
6-hydroxyisoquinoline2 by the Bucherer reaction, 
was to serve as the starting material for the 
synthesis of V or VI. However, an attempt to 
convert 6-aminoisoquinoline to 6-hydrazhoiso- 
quinoline was not successful. Apparently the 
hydrazine is too unstable to withstand isolation 
in the pure state. A second attempt to prepare 
VI succeeded only in part. When l-rnethoxy-4- 
~-aminoethyl-5,6,7,8-tetrahydrocarbazole (VII) a 
was treated with ethyl formate and the resulting 
N-formyl derivative cyclized by heating with 
phosphorus oxychloride in benzene, the product 
was 6-methoxy-8,9,10, 11-tetrahydro-7H-pyrido- 
[3,4-c]carbazole. However, attempted dehydro- 
genation of this by heating with platinum cat- 
alyst at 300' in an atmosphere of nitrogen re- 
sulted only in resinification and heating at 200" 

(a) ztown~m, xma J-U, w, IOIO, iw(i (10~7). 
(8) Ibaruh *nd 1CnlL.t C H ,  J ,  -#?Oh, W, c18 (lwa). 


