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Degradation of the Hydrangea alkaloid (1) led to the partial structure I. 
Since the alkaloid has no C-methyl group and no double bond there are five 
major possible structures for the C5 remainder of the side chain, 11-VI. The 
diketone synthesis (2) has now been successfully applied for the synthesis of the 
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5-hydroxypiperidine structure (IV). This compound mas not the Hydrangea 
alkaloid since it was inactive as an antimalarial at five hundred times the dose 
required for the alkaloid. 

Condensation of epoxypropylphthalimide (IX) with methyl acetoacetate re- 
sulted in the keto lactone, x, isolated as the copper derivative. Mild hydrolysis 
formed the crystalline hydroxy ketone, XII. Claisen condensation of the latter 
with ethyl 4-quinazolone-3-acetate did not lead to  the expected diketone, 
XIII, but gave a product which had lost the elements of C2H20. The most 
logical explanation seemed to  be that the methylene group of the hydroxy 
ketone, XII, rather than the methyl group, condensed with the ester to form 
XIV which could be cleaved to  the ketone, XV, by the alcohol present in the 
reaction mixture. Hydrolysis of the imide, XV, gave an amino ketone hydro- 
chloride (XVI) which immediately cyclized to  XVII when treated with aqueous 
potassium carbonate. The double bond was readily hydrogenated in neutral 
solution in the presence of Adams' catalyst. The crystalline product, XVIII, 
was a mixture of cis and trans isomers. 

The structure of the anomalous Claisen condensation to  XV was proven by 
an unequivocal synthesis of the amino ketone, XVI, by condensation of epoxy- 
propylphthalimide (IX) with ethyl (4-quinazolone-3-acety1)acetate (XX) to 
the lactone, XIX, followed by hydrolysis and decarboxylation. The two amino 
ketone hydrochlorides (XVI) were identical as were the cyclization products 

68 
(XT'II). 
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The anomalous Claisen condensation on the methylene group adjacent to the 
ketone, rather than on the methyl group, is entirely unexpected in view of the 
classical work of Morgan and his co-workers (3). They demonstrated that only 
the methyl group took part in the reaction and that a dimethylene ketone 
failed to  react to any appreciable extent. Since the Claisen condensation pro- 
ceeds normally with XI1 when the hydroxyl group is not present (2), the anoma- 
lous reaction is most probably due to the position of the hydroxyl group which 
is favorable for furanoside formation (XXI). A study of various conditions for 
the Claisen condensation led either to  no reaction or to the abnormal ketone, 
XV, and an attempted Claisen condensation between r-phthalimidomethyl- 
butyrolactone (XI) and 3-acetonyl-4-quinazolone to  form the diketone, XIII ,  
did not take place. 

co co OH 

XI1 XXI 

The difficulty caused by the hydroxyl group should be circumventable by 
blocking the hydroxyl group as a methyl ether. Allylphthalimide (XXII) con- 
densed rapidly with mercuric acetate in methanol to  XXIII (4). The latter on 
treatment with potassium iodide was converted to  the iodomercury intermedi- 
ate which with iodine gave N-(2-methoxy-3-iodopropyl)phthalimide (XXIV). 
It was not necessary to  isolate the intermediates and allylphthalimide (XXII) 
could be converted to  XXIV in the same reaction mixture in 7&75% over-all 
yield.' The iodo compound (XXIV) was condensed with acetoacetic ester and 
on mild acid hydrolysis the crude ketone, XXV, was obtained. This contained 
considerable non-ketonic material and the ketone was purified via its sodium 
bisulfite addition compound with quantitative recovery of the ketone present. 

Attempts to  Claisen condense the phthalimido ketone, XXV, with ethyl 4- 
yuinaxolone-3-acetate were unpromising. However, when the phthalyl group 
was replaced with a benzoyl blocking group (XXVI), the Claisen condensation 
to  the diketone, XXVII, isolated as the copper salt, proceeded smoothly. Hy- 
drochloric acid hydrolysis and ring closure by basification resulted in the de- 
methylated product, XXVIII, in 15% yield. The best conditions found after 
considerable study was 9 N sulfuric acid hydrolysis, ring closure, and demethyla- 
tion with 48% hydrobromic acid giving 45-56% yields of XXVIII. Hydrogena- 
tion of the double bond in 6 N hydrochloric acid solution led to the desired 
compound, V, in 5&55% yield. 

The piperideine, XXVIII, had the same u.v. spectra as the corresponding 
desosy compound (2) and again there was no hydrogen absorbed on attempted 

1 Pearson, Sigal, and Krug (6) have since described the preparation of this compound 
from allylphthalimide, but not without isolation of the intermediates. 
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catalytic reduction in neutral solution. The ease of reduction of a similar com- 
pound without the carbonyl group, XVII, indicates that the ketone is also part 
of the stable resonating system in neutral solution (2). 

Since there are three possible sites of hydrogenation in the piperideine, 
XXVIII, namely: the double bond, the carbonyl, and the 1,2-position of the 
4-quinazolone nucleus, it was necessary to prove the structure of the product. 
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(a) The U.V. spectra in 0.1 N acid and base were that of a typical 3-alkyl-4- 
quinazolone (5 ) )  proving that the piperideine double bond had been reduced 
and the 1,2-position of the 4-quinazolone had not. 

(b) The ketone group was still present as shown by ammonia evolution when 
heated with dilute base (5 ) .  

Acknowledgement. The authors are grateful to  Mr. L. Brancone and staff for 
the microanalyses and U.V. data and to Miss E. Sherman for certain literature 
searches. 

EXPERIMENTAL 

1 -Aceto-6-phthuZ~m~do-~-uuZerolactone (X) . To 211 g. of crude epoxyprophylphthalimide, 
obtained in 96% yield, m.p. 80-85" (7), was added a solution of 74 g. of sodium methoxide 
and 137 cc. of methyl acetoacetate in 1050 cc. of methanol. The mixture was refluxed for 24 
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hours after solution took place (15 minutes). The solution was acidified with 100 cc. of acetic 
acid, diluted with 4 1. of water, and extracted with ethyl acetate. The extract was washed 
with water, then stirred with 2 1. of 10% aqueous cupric acetate for 30 minutes. The green 
copper derivative was collected and washed with alcohol until the washings were colorless; 
yield, 113 g. (34%). The use of purified epoxypropylphthalimide (7) gave the same yield. 
When the reaction was run at 25" for 16 hours the yield was also the same. The yield could 
be raised t o  41% by using tert-butyl alcohol a t  the b.p. instead of methanol. A preparation, 
m.p. 278" dec., w-as analyzed. 

Anal. Calc'd for C 3 ~ H 2 4 C ~ S 2 0 1 0 .  C, 56.7; H, 3 81; N, 4.41; Cu, 9.88. 

A mixture of 113 g. of the copper derivative, 270 cc. of 4 N hydrochloric acid, 90 cc. of al- 
cohol, 150 cc. of ethyl acetate, and 150 cc. of benzene was shaken until solution was complete, 
then diluted with 500 cc. of water and the organic layer separated. The aqueous phase was 
extracted once more with ethyl acetate. The combined extracts, dried with magnesium sul- 
fate, were evaporated to  dryness in vacuo giving 101 g. (99% recovery) of lactone suitable for 
the next step. Recrystallization of a sample from benzene-heptane gave white crystals, m.p. 
108-110", which gave a negative ferric chloride test. 

Found: C, 63.0; H, 4.88; N, 5.05. 

Found: C, 56.8; H, 4.38; ?;, 4.44; Cu, 9.49. 

Anal. Calc'd for C I S H ~ B S O ~ :  C, 62.7; H, 4.57; K, 4.87. 

I-Phthalimido-2-hydroxy-5-hezanone (XII). A mixture of 17 g. of the lactone, X, 85 cc. of 
3 AT hydrochloric acid, and 42 cc. of alcohol was refluxed for 30 minutes when gas evolution 
was essentially complete. The solution was diluted to  about 500 cc. with water and extracted 
with ethyl acetate. The extract, washed with water, was evaporated to  dryness zn vacuo 
and the residue recrystallized from benzene-heptane; yield, 8.2 g. (53%), m.p. 95-99'. 
Further recrystallization from benzene-heptane gave white rosettes, m.p. 102-103". 

Anal. Calc'd for C I ~ H I ~ N O ~ :  C, 64.3; H,  5.78; N, 5.37. 

2-Carboxy-5-phthalzniido-4-valerolactone. A mixture of 10 g. of 2-carbethoxy-5-phthal- 
imido-4-valerolactone (S), 25 cc. of alcohol, and 50 cc. of 3 N hydrochloric acid was refluxed 
for 35 minutes. There was no appreciable carbon dioxide evolution. The solution was con- 
centrated zn vacuo to about 25 cc. and the oil extracted with ethyl acetate. The extract was 
back extracted with aqueous sodium bicarbonate, and the latter extract was added to  the 
original aqueous solution and acidified if necessary. The mixture was concentrated in vacuo 
to  remove dissolved ethyl acetate, then it was cooled in an ice-bath. The oil gradually solidi- 
fied on rubbing; yield, 3.9 g. (40%) of white crystals, m.p. 171-172" dec. The m.p. was not 
raised after recrystallization from absolute alcohol-heptane. 

Anal. Calc'd for CI~HIISOB:  C, 58.2; H,  3.84; K, 4.84. 

From the ethyl acetate solution of neutral material was recovered 2.6 g.  (26%) of starting 
material. 

5-Phthalinzido-4-valerolactone (XI). 2-Carboxy-5-phthalimido-4-valerolactone (3.5 9.) 
was heated in a bath a t  180-190" for ten minutes when carbon dioxide evolution w8s com- 
plete. To  the still hot melt was added about 20 cc. of alcohol. The product rapidly crystal- 
lized; yield, 2.9 g. (97%), m.p. 158-161O. Recrystallization from alcohol gave white crystals, 
m.p. 161-164". 

Found: C, 64.2; H,  6.34; N, 5.29. 

Found: C, 58.2; H, 4.53; N, 4.95. 

Anal. Calc'd for CIsHIINOI: C, 63.7; H,  4.52; N, 5.72. 

S-(8-Keto-6-hydroxy-6-phthaZimidohexyl)-~-quinazoZone (XV). ( A ) .  To a solution of 6.1 g. 
of the hydroxy ketone, XII ,  and 6.4 g. of ethyl 4-quinazolone-3-acetate (2) in 61 cc. of ben- 
zene and 4.9 cc. of absolute alcohol was added 1.7 g. of sodium methoxide. The solution was 
refluxed for 45 minutes, acidified with 3.4 cc. of acetic acid, cooled t o  25", and shaken with 
25 cc. of 6 iv hydrochloric acid. The crude hydrochloride of XV was collected and washed 
successively with benzene, 6 N hydrochloric acid, and ethyl acetate; yield, 7 g. (68%), m.p. 

Found: C, 63.6; H, 4.95; N, 5.59. 
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192-195" dec. with shrinking a t  155'. This material was suitable for the next step, but could 
not be further purified. 

A number of runs under various conditions were made, but only slight ferric chloride 
tests were obtained and no copper derivative could be isolated, indicating no diketone, 
XIII, had been formed. 

( B ) .  A solution of 1.0 g. of XI1 and 1.1 g. of ethyl 4-quinazolone-3-acetate in 4 cc. of 1 N 
methanolic sodium methoxide was refluxed for one hour. The red-brown solution was acidi- 
ficad with acetic acid and on standing deposited 0.55 g. (35%) of XV, m.p. 215-217". Recrys- 
tallization from Methyl Cellosolve gave white crystals, m.p. 224225". 

Anal .  Calc'd for C22HloN30,: C, 65.2; H,  4.73; N, 10.4. 

%-(~-Quinazolone-3-acetyl)-5-phthalimido-~-valerolactone (XIX) . To a warm solution of 
500 mg. of ethyl ~-(4-quinazolone-3-)acetoacetate (XX) (9) in 3.15 cc. of methanol and 1.85 
cc. of 1 N methanolic sodium methoxide was added420 mg. of epoxypropylphthalimide (7). 
After being refluxed for one hour, the solution was acidified with acetic acid, diluted with 
15 cc. of water, and shaken with 5 cc. of ethyl acetate. The product gradually separated from 
the two-phase system; yield, 150 mg. (190jo), m.p. 206-208". Recrystallization from Methyl 
Cellosolve-water gave hydrated crystals, m.p. 209-210" with sintering a t  201'. 

Found: C, 64.9; H, 4.97; K,  10.1. 

Bnal .  Calc'd for C23HI,N30(.4HzO: C, 62.7; H, 4.12; N,  9.55. 

3- (2-Keto-5-hydroxy-6-aminohexyl) -4-quinazolone dihydrochloride (XVI) . ( A ) .  A mixture 
of 26.4 g. of crude XV hydrochloride (prepared by method A )  and 264 cc. of 6 N hydrochloric 
acid was refluxed for four hours, cooled, filtered from phthalic acid, and evaporated t o  dry- 
ness in vacuo. Trituration with absolute alcoholic hydrogen chloride gave 14.4 g. (717,) of 
product, m.p. 19G194" dec. No suitable solvents for recrystallization could be found. A 
similar preparation, m.p. 195-198" dec., was analyzed. 

Found: C, 62.5, 62.3; H,  4.48, 4.33; N, 10.0. 

Anal .  Calc'd for C ~ ~ H I , N ~ O ~ . ~ H C ~ :  C, 48.2; H, 5.51; N, 12.1; C1, 20.4. 

( B ) .  A solution of 440 mg. of the lactone, XIX, in 8.8 cc. of 6 N hydrochloric acid was re- 
fluxed for four hours and worked up as in part A ;  yield, 250 mg. (70%), m.p. and mixed m.p. 
with preparation A ,  197-198' dec. 

3-(6-Hydrosy-l ,  4,,5,6-tetrahydroJ-pyridylmethyl)-4-quinazolone (XVII). To a solution of 
14.2 g. of the preceding dihydrochloride, XVI, (prepared by method A )  in 28 cc. of water 
was added 140 cc. of chloroform followed by potassium carbonate until potassium chloride 
began to  separate. The chloroform layer was separated and the aqueous phase extracted 
with three 70-cc. portions of chloroform. The combined extracts were warmed t o  about 50°, 
dried with magnesium sulfate, and then evaporated to  dryness in vacuo. The solid residue 
WBS heated to  boiling with 150 cc. of ethyl acetate. The mixture was cooled in an ice-bath. 
The product was removed by filtration and washed with ethyl acetate; yield, 8.6 g. (78%), 
m.p. 171-172'. Recrystallization from alcohol-ethyl acetate gave white crystals, m.p. 172- 
174". 

Found (corr. for 1.1% ash): C, 48.1; H,  6.13; N, 12.1, 12.3; C1, 20.5. 

Anal .  Calc'd for C14HllN302: C, 65.3; H,  5.87; N ,  16.3. 

The dihydrochloride was prepared by solution in absolute alcohol and addition of alcoholic 
Found: C, 65.5; H,  5.97; N, 16.2, 16.3. 

hydrogen chloride followed by acetone to  turbidity: white prisms, m.p. 213-214" dec. 
Anal .  Calc'd for ClrHlsNaOz*2HC1: C, 50.8; H, 5.18; N, 12.7; C1,21.5. 

Found: C, 50.8; H, 5.66; N,  12.7; C1, 21.1. 
The dipicrate formed yellow crystals from alcohol, m.p. 214' dec. 
Cyclization of 240 mg. of XVI, prepared by method B ,  in the same manner gave 140 mg. 

(81%) of product, m.p. 164-171". There was no depression in m.p. on admixture with the 
preceding free base. 

S-(6-Hydroxy-~-piperidylmethyl)-4-quinazolone (XVIII) and dihydrochloride. A mixture 
of 2.0 g. of XVII and 50 cc. of methanol was shaken with hydrogen at atmospheric pressure 
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in the presence of 100 mg. of platinum oxide. One mole-equivalent of hydrogen was absorbed 
in 30 minutes and the reduction became slow. The filtered solution was evaporated to  dry- 
ness in vacuo. The residue was crystallized as the dihydrochloride by solution in hot absolute 
alcoholic hydrogen chloride and addition of acetone to  incipient turbidity; yield, 1.95 g. 
(78%), m.p. 173-175" dec. Recrystallization from methanol by the addition of alcoholic 
hydrogen chloride gave white crystals, m.p. 176177" dec. 

Anal. Calc'd for CirH1,NaO,.2HCl.H20: C, 47.9; H, 6.06; IT, 12.0. 

The dihydrochloride was converted to  the free base by the method used for conversion of 
XVI t o  XVII. Crystallization from benzene-heptane gave a 67% conversion to white crys- 
tals, m.p. 120-132', which are probably a mixture of cis and trans isomers. 

Found: C, 47.4; H, 6.31; N,  12.2. 

Anal .  

Bllylphthalimide (XXII). A mixture of 200 g. of potassium phthalimide, 1 1. of absolute 
alcohol, and 102 cc. of allyl bromide was refluxed and stirred for 18 hours, diluted with about 
1.5 1. of water, extracted twice with chloroform, and the combined extracts evaporated in 
vacuo. The residue was dissolved in benaene at room temperature, filtered from phthalimide, 
and again evaporated to dryness in vacuo; yield, 174 g. (87%) of crude product, m.p. 59-60" 
(lit. 70"), suitable for the next step. 

~-;Metho~:y-S-phthalimidopropyZmercuric acetate (XXIII) . T o  a solution of 5 g. of allyl- 
phthalimide in  50 cc. of methanol was added 7.7 g. of mercuric acetate. The mixture was 
refluxed for ten minutes when a sample did not give a red color on addition of excess aqueous 
sodium hydroxide. The cooled solution deposited 9.6 g. (84%) of product, m.p. 129-132". 

Calc'd for CiBi,NaOz: C, 64.8; H, 6.63; N,  16.2. 
Found: C, 64.6; H, 6.84; N,  16.3. 

Carrari and Mori (4) record a m.p. of 139-140" and yield of 60%. 
2-~~fethoxy-S-phthalimidopropylmercuric iodide. A solution of 9.6 g. of allylphthalimide in 

96 cc. of methanol was refluxed with 15.7 g. of mercuric acetate for ten minutes, then treated 
with a warm solution of 9 g. of potassium iodide in 90 cc. of methanol. A white solid sepa- 
rated. The cooled mixture was filtered and the solid washed with methanol; yield, 20.4 g. 
(76%), m.p. 150-154". Recrystallization from chloroform-absolute alcohol gave white crys- 
tals, m.p. 154-156". 

Anal. Calc'd for C12H12HgINOa: C, 26.3; H, 2.21; N, 2.56. 

Pearson, Sigal, and Krug (6) have recorded m.p. 159-160' (corr.). 
2-Methoxy-3-phthalimidopropyl iodide (XXIV) . To a solution of 174 g. of allylphthalimide 

(XXII) in 1740 cc. of methanol in a 5-1. flask was added 285 g. of mercuric acetate. The solu- 
tion was refluxed and stirred on the steam-bath for ten minutes, then treated with a solu- 
tion of 156 g. of potassium iodide in 310 cc. of water. After the mixture was refluxed ten 
minutes more, 256 g. of iodine was added and the mixture refluxed an additional 15 minutes 
during which the iodomercury compound, XXIII ,  dissolved and mercuric iodide separated. 
The latter was dissolved by the addition of 178 g. of potassium iodide in 1260 cc. of water. 
Sodium bisulfite was added in small portions until the iodine color had bleached. During this 
time part of the product crystallized. The mixture was diluted to  5 1 .  with water and cooled 
t o  25". The solid was collected and washed with water containing a little potassium iodide. 
Recrystallization of the wet cake from 1 1. of alcohol gave 243 g. (75%) of product, m.p. 
105-107". Further recrystallization of a sample from alcohol afforded white crystals, m.p. 

Found: C, 26.8; H, 2.56; N, 2.47. 

107-108". 
Anal .  Calc'd for C12HdNOS: C, 41.7; H, 3.51; N, 4.06; C&O, S.98. 

Pearson, Sigal, and Krug (6) recorded m.p. 10&109" (corr.). 
1-Phthalimido-3-methoxy-6-hexanone (XXV) . T o  a solution of 47 g.  of sodium methoxide 

and 165 cc. of methyl acetoacetate in 465 cc. of tert-butyl alcohol was added 243 g. of XXIV. 
The solution was refluxed on a steam-bath for 42 hours, then it was acidified with 47 cc. of 
acetic acid and evaporated to  dryness in vacuo. The residue was refluxed with 650 cc. of 

Found: C, 41.9; H, 3.85; N, 3.93; CHaO, 8.64. 
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alcohol and 550 cc. of 3 N hydrochloric acid for three hours when carbon dioxide evolution 
was essentially complete. The mixture was concentrated t o  about one-half in vacuo, diluted 
with an equal volume of water, and extracted with about750 cc. of ethyl acetate. The extract, 
washed with aqueous sodium bicarbonate and dried with magnesium sulfate, wm evap- 
orated to  dryness in vacuo leaving 184 g. of an oil. An aliquot gave a 30% yield of 2,4-dinitro- 
phenylhydrazone, m.p. 175-177". 

To  a hot solution of the crude ketone in 215 cc. of absolute alcohol was added a solution of 
7 0  g. of sodium bisulfite in 215 cc. of water. The mixture was heated five minutes, then stirred 
for three hours without heating during which time the addition compound separated. The 
mixture was diluted with530 cc. of absolute alcohol and 1600 cc. of ethyl acetate and allowed 
t o  stand at 3" for about 15 hours. The solid was collected and washed with ethyl acetate. The 
addition compound was decomposed by shaking with 330 cc. of water, 210 cc. of 12 N hydro- 
chloric acid, and 530 cc. of chloroform until solution was complete. The separated aqueous 
solution was extracted once more with chloroform. Evaporation of the combined extracts 
in vacuo gave 54.6 g. (28%) of pure ketone which solidified on standing (m.p. about 40'). The 
recovery was 99% of the ketone present and i t  now gave a 98% yield of 2,Q-dinitrophenyl- 
hydrazone, m.p. 179-180". Recrystallization of a similar preparation from benzene gave 
orange crystals, m.p. 180.5-181". 

Anal. Calc'd for C Z ~ H ~ , N ~ O , :  N, 15.4; CHaO, 6.82. 

I-Benzamido-B-meth~sy-5-hexamne (XXVI). A mixture of 41 g. of purified phthalimido- 
ketone, XXV, and 410 cc. of 6 N hydrochloric acid was refluxed for three houps, then proc- 
essed as described for I-benzamido-5-hexanone (2); yield, 26.1 g. (70%) of an oil which gave 
a 58% yield of &,Q-dinitrophenylhydrazone, m.p. 130-134'. Recrystallization from alcohol 
afforded yellow crystals, m.p. 132-134". 

Found: N ,  15.1; CH30, 7.10. 

Anal. Calc'd for C20H23N506: C, 56.0; H,  5.43; N ,  16.3. 

S-(d,~-Diketo-7-methoxy-8-benzamido6ctyl)-~-quinazolone (XXVII). Claisen condensa- 
tion of 11 g. of l-benzamido-2-methoxy-5-hexanone (XXVI) with 12 g. of ethyl 4-quinazo- 
lone-3-acetate as described for 3-(2,4-diketo-8-phthalimidoijctyl)-4-quinazolone (2) gave 
27-38% yields of diketone isolated as the blue copper derivative, m. p. 2B-220' dec. S o  
suitable solvent for recrystallization could be found. 

Anal. Calc'd for C ~ ~ H ~ ~ J N ~ O I O :  N, 9.00; Cu, 6.85. 

A sample of the copper derivative was dissolved in warm 1 N hydrochloric acid, then 
cooled. The hydrochloride of the copper-free diketone was collected; white crystals, m.p. 
178-180" dec. 

Found: C, 56.4; H, 5-73; N, 16.3. 

Found: N, 8.83; Cu, 6.29. 

Anal. Calc'd for C24Hz5N305.HCI: C, 61.2; H,  5.57; N, 8.92. 

The free base was isolated from the copper derivative by chloroform extraction from a 
suspension in 1 AT hydrochloric acid in 89% recovery after recrystallization from benzene- 
heptane: white crystals, m.p. 113-116", which give a red ferric chloride test. 

3-~~-Keto-y-(5-hydroxy-l,4,5,6-tetrahydro-2-pyridyl)propyl]-4-quinazolone (XXVIII) . A 
solution of 12.2 g. of the copper derivative of XXVII in 47 cc. of water and 15.6 cc. of 96% 
sulfuric acid was refluxed for two hours, cooled, and poured into excess ice and 63 cc. of 15 N 
ammonium hydroxide. The mixture was extracted three times with equal volumes of chloro- 
form. The combined extracts were warmed on the steam-bath and sufficient Methyl Cello- 
solve was added t o  dissolve the solid XXVIII which had separated. The dried solution was 
evaporated in uacuo. The residue (10.2 g.) was refluxed with 51 cc. of 48% hydrobromic acid 
for 20 minutes, then poured into ice and 51 cc. of 15 N ammonium hydroxide. The solid was 
removed and the filtrate extracted twice with equal volumes of chloroform. The solid was 
added t o  the chloroform and heated to  boiling. Sufficient Methyl Cellosolve was added to  
dissolve the solid. The hot solution was dried with magnesium sulfate and evaporated to  

Found: C, 61.6; H, 5.95; N ,  9.12. 
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dryness in oacuo. Trituration of the residue with ethyl acetate gave 4.4 g. (56%) of product, 
m.p. 219-223'. Recrystallization of a sample from alcohol afforded white needles, m.p. 
229-230'. 

Anal. Calc'd for CleH~,Nsop: C, 64.2; H, 5.73; N, 14.0; CH@, 0.0. 

Seven sets of conditions, including initial hydrobromic acid hydrolysis, were tried but 
all gave less yield (18-31%) than the above procedure. 

S-[B-Keto-~-(b-hydroxy-R-piperidyl)propyl]-~-quinazo~one (V) dihydrochloride. By hydro- 
genation of XXVIII in 6 N hydrochloric acid by the procedure described for the preparation 
of 2-methyl-3-[8-keto-~-(2-piperidyl)propyl]-4-quinazolone (2) there was obtained a 54% 
yield of dihydrochloride, m.p. 220-222" dec. Recrystallization from methanol by the addition 
of absolute alcoholic hydrogen chloride gave white crystals, m.p. 225-227" dec. 

Found: C, 64.0; H, 6.06; N, 14.0; CHsO, 0.0. 

Anal. Calc'd for C16HlsN303.2HCl: C, 51.3; H, 5.65; N, 11.2. 

The free base, m.p. 130-133', was obtained in 92% recovery by extraction of an alkaline 
Found: C, 51.0; H, 6.17; N, 11.4. 

solution with chloroform (2) and trituration of the residue with ethyl acetate. 

SUMMARY 

The synthesis of an isomer of the Hydrangea alkaloid, 3-@-keto-~-(5hydroxy- 
2-piperidyl)propyl]-4-quinaaolone, via the key intermediate 3-(2,4-diketo-7- 
methoxy-8-benzamidooctyl)-4-quina~olone has been described. 

Claisen condensation with l-phthalimido-2-hydroxy-5-hexanone has been un- 
expectedly found to take place on the methylene group rather than the methyl 
group. 

PEARL RIVER, N.Y. 
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