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experiment was any product found in this receiver). A slow 
flow of nitrogen (ca. 1-2 1. per hr.) was passed through the 
pyrolysis tube before and during the pyrolysis. 

The teinper:iture of the pyrolysis tube was controlled and 
measured as deecrihcd previously.8 Control was accurate 
to within f 5 ‘ .  

The phosphoramidates were pyrolysed by dropping the 
melted compounds through the heated tube a t  the rates 
arid tempeTatures kited in Table 111. After pyrolysb was 
complete, the frozen solids in the receiver were quickly 
weighed and then warmed by the warmth of the hand to 

~~ 

(8) H. E. Baumgarten, F. A. Bower, R. A. Setterquist, 
and R. E. Allen, J .  Am. Chem. Soc., 80, 4588 (1958); H. 
E. Baumgarten and R. A. Setterquist, J .  Am.  Chem. Soc., 
78,2605 (1957). 

melt the olefinic product, which was decanted from the still 
frozen phosphorus-containing by-products. The crude 
olefin was weighed and bhen analysed without purification 
by gas chromatography, essentially as described previously.’ 

The olefinic product from the pyrolysis a t  350” of dj- 
phenyl N-(2-ethylhexy1)phosphoramidate was separated by 
simple distillation because the whole product melted at. the 
same time, preventing mechanical separation of the olefin. 

The amount of carbonization accompanying the pyrolyses 
varied considerably from very slight to fairly heavy; being 
the worst with diphenyl N-( 2-ethylhexyl)-phosphoramidate. 

Most of the pyrolysates had the faint odor of phenol and 
the infrared spectra of the phosphorus-containing residues 
contained, in addition to peaks to be expected of the orgnno 
phosphorus materials, the peaks chnracteristic of phenol. 
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Cinnolines. IX. The Stolk-Becker Synthesis’s’ 
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Treatment of N-bensylideneaminoisatin (II Ia)  with aqueous bnse gave 3-phenyl-4cinnolinecarboxylic acid (IVa) 89 sug- 
gested previously by Stoll6 and Becker. The structure of IVa was proved by conversion of IVa into 3-phenylcinnoline and 
into 2-phenylindole. By a similar sequence Gmothyl-3-phenyl-Ccinnolinecarboxylic acid ( IVb) and 6-methyl-3-phenylcinno- 
line (Vb) were prepared. 

In 1924 Stoll6 and Becker3 reported that the 
treatment of N-benxylideneaminoisatin (IIIa)  with 
aqueous base yielded 3-phenyl-4-cinnolinecarbox- 
ylic acid (IVa). This transformation, which 
may be labelled the Stoll6-Becker synthesis, has 
occupied a somewhat questionable position in 
cinnoline chemistry,4 for Stoll6 and Becker gave 
a t  best meager experimental details and offered no 
proof of structure other than an elementary 
analysis for nitrogen. The present communication 
off crs experimental evidence supporting the validity 
of the StollBRecker synthesis. 

The complete sequence used by St80116 and Becker 
is shown by the changes Ia-tIVa. Preliminary ex- 
periments based on such experimental detail as 
was given in their report quickly demonstrated 
the inadvisability of attempting to repeat their 
experiments exactly. Thus, although their sequence 
was followed, the experimental procedures were 
based on what appeared to be the best current 
prnct ice. 

The reaction of benzaldehyde phenylhydrazone 
(Ia) with a 100yo excess of oxalyl chloride gave a 
90-98y0 yield of crude N-benxylideneamino-N- 
phenyloxamyl chloride (IIa). Treatment of the 
latter with six moles of aluminum chloride in 
chloroform solution gave a 65-S0% yield of IIIa,  
and the reaction of I I Ia  with hot 20% aqueous 

(1)  Paper VIII. J. Org. Chem., 26, 803 (1961). 
(2 )  This work was sopported in part by grant CY-3090 

(3)  R. Sto116 and W. Becker, h’er., 57, 1123 (1924). 
(4)  Cf. T. L. Jacobs in R. C. Eldrrfield’s Heterocyclic Com- 

of the U. S. Public Health Service. 

pounds, Vol. G, Wiley, New York, 1957, p. 152. 

sodium hydroxide gave a 75-85% (4S-61% over- 
all) yield of 3-phenyl-4-cinnoli11ecnrboxylic acid 
(IVa). 
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Although the unstable character of I Ia  prevented 
its complete characterization compounds IIIa and 
IVa gave analyses and infrared spectra (Table I) 
compatible with the structures assigned by Stoll6 
and Decker. However, to establish the validity of 



STOLLE-DECKER SYNTHESIS 1537 

TABLE I 
INFRARED SPECTRA’ 

3G22w, 34GOw, 29OObb w, 1825w, 1745s, 
IBIBs, 14739, 13Hlw, 13:33m, 1310m, 
1287111, 1007n1, 1022w, 1002w, 9G8w, 
92lw. 875w. 
3420t)t)w, 2800bbw,2400bbm, 171Gs, IGl!Iw, 
1587w, 15G7ni, 1542w, 1502m, 1577m, 
1430m, 1478w, 1331m, 1322w, 1294m, 
124Bs, 1201m, 118ish, 1152sh, 1137m, 
1088w, 1072w, 1038m, 102Gm, 087w, 
070m, 802m, 856111, 808w, 783m, 7GGm, 
728s,70im, G91sh. 
3018w, 1624w, 1G07w, 1501m, 1502m, 
1450m, 140Gw, 13G7w, 1335m, 1216w, 
1175w, 1141w, l l l lmsh ,  llG7m, 1104msh, 
1027w, SGSw, !I~!)M., 91Gni, 8 7 S q  SOGm, 
78Gusl1, 776111, 754111, 708s. 
3700a, 3400bbw, 3015msh, 2997s, 2475m, 
1981w, 1891w, 1845w, 18201>bw, 1 7 5 7 ~ ~  
I G57w, 1622m, 1592s, 1580s, 1563sh, 
1500w, 145Rm, 1443msh, 1398wsh, 1363w, 
1328s, 1134111, 1095s, 1012w, 963m, 95Om, 
808s. 
3418m, 3008w, 1608m, 1500sh, 1545w, 
1470m, 1457111, 1411m, 13FOm, 1346.41, 
130511-1, 1248w, 1238ash, 1190w, 1153w, 
1122w, 1108wsh, 107Gw, 1057w. 1035w, 
IOlGw, 030w, 911w, 805m, 76Ssl1, 747s, 
G91m. 
3418m, 3010w, 1602m, 1585sh, 1544w, 
1489m; 145Gm, 1410m, 1368m, 1345~11, 
1305m, 1247sh, 1237w, 1192w, 1155w, 
1120w, 1105sh, 1077w, 105Gw, 1030w, 
1015w, 93Gw, glow, 804m, iGSsh, i45s, 
G8Gm. 
3035w, 2335w, 1817a, 1725s, 1G2Ds, 1573,qh, 
1497s, 1460w, 1399w, 1331sh, 1311s, 
1284~31, 1237w, 1228w, 1203m, 1142m, 
1041n1, 1023sh, lOOlw, 981w, 871w, 824m, 
765m, 7Ulm. 
3400bbw, 3060w, 2910w, 24iObbm, 1710s, 
1625m, 1402m, 14BOm, 1:3TOw, 1395m, 
124Os, 1191111, 1174m, 1140w, 1101m, 
1020w, 882m, N O W ,  770111, 750s, 707m, 
605m. 

3019w, 1031m, 1587bbm, 1488m, 1463m, 
1421111, 1363tn, 1324m, 1221w, 1181w, 
1167w, 1121m, llOGm, 1040w, 1029m, 
97Gw, 021m, 831s, 77Gm, 704s, G8Gsh. 

I)c%crinincd using a Perkin-Elmer model 21 recording 
Chloro- spcctrophotomrter and potassium bromide pellrts. 

form solution, D mg./ml. 

thcsc asqignmerts more rigorously IVa was de- 
c*arhosylatd by heating in benzophenone solu- 
tion, giving j 1-7470 of 3-phcnylcinnoline (Vn). 
At the time this work was done Va had not been 
reported. Therefore, attempts were made to pre- 
pare thc 6-mcthyl (Vb) analog of Va by a sequence 
very similar to that used subsequently by Atkinson 
and Shnrpeh for the preparation of Va. Wowevcr, 
us the results of thcsc :Ittempts were not particularly 

n diffcwnt approach to synthesis of 
Va was examined. I t  was hoped that the cntnlytie 
dehydrogenation of 3-phcnyl-5,G,7,8-tetrahydrocin- 

noline’ (VI) would give at least some of the desired 
Va.* Unfortunately, the only prodiict isolntcd from 
this dehydrogenation was 2-pl~cnylindolc (\‘II) 
(in 39% yield), which apparently resulted from the 
combined dehydrogenation of the benzo ring and 
hydrogenation of the pyridazinc ring of VI. 

Attempts were then made to reduce Va to VI1 
using the various procedures reported in the litera- 
turc for the reduction of cinnolines to i n d o l c ~ . ~  From 
each of these attempts Va was recovered un- 
changed. However, when a mixturc of Va and 1,2,3- 
4-tctrahydroquinoline was heated with palladium 
on charcoal, dehydrogenation of the la1 ter com- 
bined with hydrogenntion of 1 he former occurred 
giving VI1 in 43% yield. The casc of scparatinn of 
thc basic 1,2,3,4-tetmhydrnquinoline and its hnsic 
dehydrogenation product, quinoline, from the 
essentially nciitrnl indole may recommend this 
procedure for the rcduction of of hcr cinnoline tleriv- 
atives to indoles. 

The conversion of Va into VI1 would appcar to 
establish fairly definitely 1 he structures of IVa antl 
Vn and to suggest strongly the validity of structure 
IIIa. This conclusion is further supported hy the 
similarity of the prqm-ties of the compound pre- 
pared in this work and those of the 3-phcnylcin- 
noline reported by Atkinson and Sharpe.s Although 
their product was not fully characteried pcr se, 
it appears reasonable to conclude that both their 
product and ours were correctly identified. 

Our attempts to establish the generality of the 
StollC-13ccker synthesis have been only part idly 
successful. By using very similar experimental 
procediires 6-methyl-3-phcnyl-4-cinnolineca~hox- 
ylic acid (IVb) was prcpared in 53% owr-all 
yield from benznldehyde p-tolylhydrazonc (11)) 
and G-methyl-3-phenylcinnoline (VI)) was ohtfiined 
hy the dccnrboxylation of IVb in 95yo yield. How- 
ever, these same procedurcs w r c  nqt effective with 
benzaldchyde p-chlorophenyl-. p-nnisyl-, or I - 
naphthylhydrazones, none of which gave in oiir 
hands the entire StollBBcckcr sequence. Inasmuch 
as we cannot claim to have exhaiistcd in thcse 
examples the possible experimental vsriationq that  
might be employed with the Stoll6-Becker sequcncc, 
we can conclude only that the experimental condi- 
tions reported here do not form the basis of n 
general cinnoline synthesis and that 1 he question 
of the generality of the StollB-Bccker synthesis is 
still subject to furthcr invcstigation. 

( 5 )  C. Tvl. Atkinson antl C. J. Shnrpr, J .  Chcm. Sor., 
2858 (1959). 

(6)  Examination of ref. 5 will confirm that the proccdurr 
employed there is clearly inferior to thr Stolli.-l3vcl;cr SJ n- 
thesis for the preparation of Vn. 

( 7 )  H. E. B:uimgarten, P. JJ. Crcgvr, niid C E. Villnrs, 
J .  A m .  Chem. SOC. 80, GGOO (1958). 

(8) C. F. H. Allen and J .  .L Van Allrn, 6. ,4m. Chem. Soc., 
73,5850 (1951). 

(9) Ref. 4, p. 159-1GI. 
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 EXPERIMENTAL^" 
N-Benzylideneamino-N-phenyloxamyl chloride ( IIa). To 

a solution of 15 g. (0.077 mole) of benzaldehyde phenylhy- 
drazone in 450 ml. of anhydrous ether was added dropwise 
with stirring 19.5 g. (0.154 mole) of oxalyl chloride. A bright 
yellow solution was obtained. The reaction mixture was 
heated under reflux in an oil bath for 3 hr., during which 
time no color change occurred and no precipitate formed. 
The ether was evaporated, leaving 10-12 g. (90-0870 yield) 
of N-benzylideneamino-N-phenyloxamyl chloride as a 
bright yellow solid, m.p. 100-105' (lit.3 m.p. 110"), which 
had to  be used immediately in the preparation of N-bcnzyl- 
ideneaminoisatin because of rapid decomposition of the 
former on standing. In other experiments with quantitics 
of benzaldehyde phcnylhydrazone varying from 0.029- 
0.115 mole, the yields were 80-95%. In experiments using 
equimolar quantities of reactants, only intractable tars 
were obtained. 

N-Benzylidaeaminoisatin (IIIa).  A suspension of 82.38 g. 
(0.2421 mole) of aluminum chloride in 200 ml. of chloroformll 
was cooled in an ice bath to 0-5" and a solution of the 10- 
12 g. (0.03494.0419 mole) N-benzylideneamino-N-phenyl- 
oxamyl chloride (obtained in the previous experiment) in 
250 ml. of chloroform was added dropwise with stirring while 
the temperature was kept below 10". After the addition was 
completed, the solution was stirred at room temperature for 
15 min., then refluxed for 30 min. At the end of this heating 
period the reaction mixture was dark red in color. The mix- 
ture was allowed to stand overnight. 

To the reaction mixture was added 200 g. of ice and water 
in such a fashion that the temperature of the mixture was 
kept below 10'. The solution was stirred a t  room tempera- 
ture until all of the ice had melted. The gray solid which 
formed was separated by filtration. The aqueous and chloro- 
form layers were separated, and the aqueous layer and the 
solid were extractcd with chloroform. The combined chlorc- 
form solutions were evaporated, leaving a reddish-brown 
solid. The crude N-benzylideneaminoisatin was crystallized 
from absolute ethanol, giving 11-15 g. (6540%) of brick 
red solid, m.p. 148-149' (lit.3 m.p. 147@). The N-benzyli- 
denenminoisatin was soluble in hot benzene, hot ethanol; 
insoluble in Skellysolve B,12 water, and cold ethanol; slightly 
soluble in ether, acetone, chloroform, and cold methanol. 
When the reaction was run in carbon disulfide, thc yields 
were 16-21%. 

Found: C. 71.72: H. 4.19: N. 11.20. 
Anal. Calcd. for C16H12N202: C, 71.99; H, 4.03; N, 11.20. 

, ,  
3-Phenylcznnolzne-4-carboxylic acid ( IVa) . Five grams 

(0,0199 mole) of N-benzylideneaminoisatin was suspended 
in a solution of 20 g. of sodium hydroxide in 100 ml. of 
water. The color of the solution changed from red to yellow 
almost immediately. The mixture was heated on a water 
bath for 1 hr. a t  the end of which time all of the solid had 
dissolved. The solution was neutralized to  pH 5 with 6N 
hydrochloric acid, cooled, and filtered. The yellow solid 
which was collected was recrystallized from 9570 ethanol, 
giving 3.75-4.20 g. (75-85'%) of 3-phenylcinnoline-4-car- 
hoxylic acid, m.p. 224-224.5" (lit.3 m.p. 244"). 3-Phenyl- 
cinnoline-4-carboxylic acid was soluble in hot ethanol; 
slightly soluble in chloroform, carbon tetrachloride, carbon 
disulfide, dioxane, and piperidine; insoluble in water and 
ether. 

AnaE. Calcd. for ClhHION?02: C, 71.99; N, 11.20; H, 4.03. 
Found: C, 71.61; N, 11.18; H, 4.32. 

(10) Melting points are corrected. Analyses were by 
Micro-Tech Laboratories, Skokie, Ill. 

(11) The chloroform was freed from ethanol just prior 
to use by passage through a column of silicic acid and Celite 
(1  : 1) which had been heated a t  80" for 6 hr. 

(12) A hydrocarbon solvent, b.p. 60-69'. 
(13) K ,  Srhofield and J. C. E. Simpson, J .  Chem. SOC., 

bt2(1048) 

3-Phenylcinnoline (Va). The procedure of S~hofield '~ 
and Simpson for the decarboxylation of 6-methoxycinno- 
line-3-cnrl)oxylic acid to 6-methoxycinnoline was used as a 
model. 

A mixture of 4 g. (0.016 mole) of 3-phenylcinnoline-4- 
carboxylic acid and 20 g. (0.020 molc) of benzophenone was 
heated for 90 min. in the oil bath a t  200' under an atmos- 
phere of nitrogen. The gas which was evolved gave a tur- 
bidity when bubbled through barium hydroxide, indicating 
the gas to  be carbon dioxide. After being cooled, the mixture 
was dissolved in 150 ml. of ether and the ethereal solution 
was extracted with 300 ml. of 6N hydrochloric acid. The 
yellow acidic solution was cooled in an ice hath, saturated 
with potassium carbonate, filtered, and extracted with 
ether. The ethereal solution was dried over anhydrous po- 
tassium carbonate, filtered, and saturated with hydrogen 
chloride. The yellow solid which precipitated was washed 
with 6N sodium hydroxide and recrystallized from Skelly- 
solve B,I2 giving 2.14-3.20 g. (51-74y0) of 3-phenylcinno- 
line, m.p. 118.5-119' (lit.5 m.p. 119-120"). The solid was 
soluble in ethanol and chloroform. 

AnaE. Calcd. for C14HloN2: N, 13.59; C, 81.53; 13, 4.88. 
Found: N, 13.66; C, 81.52; H, 5.04. 

2-Phenylindole (VII) from 3-phenylcinnoline. A mixture 
of 5 g. (0.038 mole) of tetrahydroquinoline, 1 g. (0.048 molc) 
of 3-phenylcinnoline, and 0.5 g. of 10% palladium on char- 
coal was heated a t  250' for 2 hr. The residue was extrncted 
with 6N hydrochloric acid and then with chloroform, and 
the acidic aqueous solution was extractcd with chloroform. 
The chloroform layer was dried over anhydrous magnesium 
sulfate, treated with charcoal, filtered, and evaporated in 
the rotating evaporator. The solid which remained was re- 
crystallized from Skellysolve B12 giving 0.36 g. (43%) of 
2-phenylindolc, m.p. 186.5-187' (lit." m.p. 188-189"), 
mixture m.p. with the 2-phenylindole prepared from 3- 
phenyl-5,6,7,8-tetrahydrocinnoline, 186-187'. 

2-Phenylindole (VII) from S-phenyl-5,6,7,8-tetrahydro- 
cinnoline. A mixture of 1 g. (0.0048 mole) of 3-phenyl-5,6,7,8- 
tetrahydrocinnoline and of 0.5 g. of 10% palladium on char- 
coal was heated in an atmosphere of carbon dioxide in an 
apparatus such that the carbon dioxide swept out the hy- 
drogen formed by the dehydrogenation of the sample, the hy- 
drogen being collected over 50Y0 aqueous potassium hydrox- 
ide. Most of the hydrogen came off a t  270', 200 ml. being 
collected a t  25'. The crude solid product was dissolved in 
ether, and the solution was treated with hydrogen chloride. 
No solid precipitated. The ethereal solution was evaporated 
and the rcsidue was suspended in 6N sodium hydroxide. The 
solid which resnlted was recrystallized from Skellysolve B, l2  

giving 0.37 g. (39%) of 2-phenylindole, m.p. 186-187". 
Anal. Calcd. for C1dHIIN: C, 87.01; H, 5.74; N, 7.25. 

Found: C, 86.67; H, 5.81; N, 7.38. 
N-Benzylideneamino-N-( p-tolyl)oxam.yl chloride ( IIb) . 

To a solution of 6.0 g. (0..029 mole) of benzaldehyde p-  
tolylhydrazone in 150 ml. of ether was added dropwise with 
stirring 9.5 g. (0.075 mole) of oxalyl chloride. The yellow 
solution was refluxed for 3 hr. Through evaporation of the 
solvent 6.3 g. (75y0) of a yellow solid was isolated (m.p. not 
obtained). The product had to be used immediately in the 
preparation of N-bcnzylideneamino-5-isatin. 
N-Renzylideneamino-5-melhyli,ratin (IIIb).  To a suspen- 

sion of 10.8 g. (0.81 mole) of aluminum chloride in 70 ml. 
of chloroform a solution of the 6.3 g. (0.021 mole) of N -  
benzylidene-N-(p-toly1)oxamyl chloride from the preceding 
preparation in 80 ml. of chloroform was added dropwise 
with stirring. The solution had to be kept cold during this 
addition. The reaction mixture was then refluxed for 1 hr. 
and allowed to stand overnight. After addition of 75 g. of 
crushed ice Co the reaction mixture and removal by filtration 
of a gray solid, the water and chloroform layers were sepa- 

(14) R. L. Shriner, W. C. Ashley, and E. Welch, 070. 
r9ynth,rses, Ccll. Vola 111, 725 (1955). 
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rated. The chloroform layer was evaporated leaving a red 
solid, which was recrystallized from 95% ethanol. After 
sevcrtl recrystallizations 4.45 g. (71 yo) of ,V-benzylidene- 
:tmiiio-5-mcthylisatin was obtained as a red solid, m.p. 

A n a l .  Calcd. for CL6H12N202: C, 72.71 ; 11, 4.59; N, 10.00. 
Found: C, 72.53; H, 4.69; H, 10.53. 

3-Phenyl-6-methylcinnoline-4-carbozylic acid ( IVb) . One 
gram (0.0038 mole) of N-benzylideneamino-5-methylisatin 
was suspended in a solution of 20 g. of sodium hydroxide 
dissolved in 100 ml. of water. The solution was refluxed 
for 5 hr. The reaction mixture was filtered and acidified with 
O N  hydrochloric acid. The yellow precipitate which formed 
was recrystallized from ethanol, giving 1 g. (10070) of 3- 
phenyl-6-methylcinnoline-4-carboxylic acid, m.p. 220- 
229 5". 

n n a l .  Calcd. for C I ~ H L ~ N ~ O ~ :  C, 72.71; H, 4.59; N, 10.60. 
Found: C, 72.45; H, 4.69; N, 10.67. 

1 S5-1-t5.5'. 

6-Methyl-3-phenyl cinnoline (Vb). A mixture of 0.5 g. 
(0.0019 mole) of 3-phenyl-6-methylcinnoline-4-carboxylic 
acid and 2.5 g. (0.0025 mole) of benzophenone was heated 
for GO min. a t  260" under an atmospherc of nitrogen. The 
gas evolved gave a turhidity when bubbled through barium 
hydroxide, indicating thc gas to be carbon dioxide. After 
being cooled, the mixture was dissolved in 250 ml. of ether 
and the ethcrcal solution was extracted with about 300 ml. 
of O N  hydrochloric arid. The yellow acidic solution was 
cooled in an ice bath, saturated with potassium carbonate, 
filtered, and extracted with ether. The ethereal solution was 
concentrated. The yellow solid which separated was re- 
crystallized from Skellysolvc B,l* giving 0.40 g. (95%) of 
3-phenyl-6-mcthylcinnolinr, m p. 138.5-139.5". 

Anal .  Calcd. for C1bHl?NB: C, 81.79; H, 5.49; N, 12.72. 
Found: C, 82.06; H, 5.48; S, 12.47 
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Chloralquinaldine rcacts with pyridine and aqueous potassium hydroxide to yicld a. purple-black solid, CI?H1?N&, which 
is shown to be 2-(3-hydrosy-5,6-benzo)indolizyl pyridinium bctninc (XI).  Similar sut)stnncrs are obtained from chloral-2- 
picoline and chloral-2-methylbenzothiazole. Several reactions of thrse substanccs arc described and the mechanism of their 
forrnntion discussed. 

Woodward and Kornfeld3 have shown that the 
reaction of chloralquinaldiiie (I) wit'h aqueous 
alcoholic sodium hydroxide yields sodium 3- 
ncetyl-1,2-dihydroquinaldate (11) in addition to 
thc expected sodium P-(2-quinolyl)acrylate (IIIa) . 4  

hlechanisms to explain the formation of I1 have 
l w n  suggested by Woodward and I i ~ r n f e l d , ~  

COCH3 

w C R 2 C H O H C C I 3  aH C02Na 

I I1 

CH=CHC02R 

JIIa. R = N a  

hy Brown, Hammick and R ~ b i i i s o n , ~  and by 
Ihuben  and Vaughan.6 Although the most recent, 
of these, the mechanism of Dauben and Vaughnn,6 
appears to  be for the most. part quite reasonnble, 

(1) This work was supported in part I)y grant CY-:<ODO 
of the U. S. Public Health Service. 

( 2 )  Abstracted from the M. S. theses of R. B. (Fctirunry 
I!") and M. R. D. (Jiily 19.51). 

( 3 )  11. B. Woodward :tnd E. C. Kornfcld, J .  Ani .  Chcrn. 
SOC., 70,2508 (1948). 

( 4 )  Cf. A. Einhorn, Ber., 19, 904 (18%); A. Einhorn and 
1'. Shvrmnn, Ann. ,  287,2G (1895). 

(5) B. R. Brown, D. I;. IInmmick, and R. Robinson, 
.1. ('hoii. SOC., 780 (1950). 

(6) W. G. L)tiibm 2nd C. W. V:Lughnn, J .  Am. Che~n. 

IIIb. R = H  

SOC., 75, 1051 (ln5:3). 

the investigation described in this communication 
was undertaken to examine an alternative sequence 
for the init ial  phases of the reaction of I with alkali. 

All of the previously reported  mechanism^^^^^^ 
have been based on the premise that one of the hy- 
drogens on the carhon atom alpha to the ring is 
removed by base in niic of the early steps of the 
reaction. However, i t  would appear equally if not 
more likely that the initial proton exchange would 
involve removal by base of the hydrogen at- 
tached to the oxygen of the carbinol group. Thus, 
there have lxcn a number of reports in  the litera- 
ture describing base-cat nlysed reactions of tri- 
chloromethylcarhiiiols which take place as shown 
in the following equation.' 

0- 
I 

RCHOHCCls + RCHCCl, --+ 
IV V 

O B B 
/ \  B: I I 

RCII-CC12 --+ RCHCO- or RCHCOB 
VI VI1 

(7)(:t) I<. Gnrz:~rolli-Thurnl:tckh, Ann., 210, 63 (1881). 
(1)) J. Jocicz, J .  Hnss. Ph1j.s. C h e m  SOC., 29, 97 (1807). (e )  
A. Wohl and H. Roth, Ber., 40, 212 (1907). (d) A. Kotz and 
I(. Otto, J .  prakt. Chem., 121, 88, 531 (1913). (e) A. Kotz 
and C. I>iebel, J. prakt. Chem., 121, 90, 207 (1914). ( f )  P. 
Hebert, Bull. SOC. chim.  France, 141, 27, 45 (1920). (p)  G. 
Banti, Garz. chim. ital., 59, I, 810 (1929). ( h )  C. \\-eizmnnn, 
iZI. Sulztinchcr, and E. Bergmann, J .  :1m. Chr>n. SOC., 70, 
1153 (1948). B = C1: Rcf. (a), (b j .  T3 = OH: Ref. (h) ,  
( t l ) ,  ( c ) ,  ( f ) .  B = O R :  Ref. (ZL)) ( c ) ,  ( f ) ,  (11). 13: = aniline: 
Rrf. (g ) .  


