March 1970

New CompPoUNDS 329

New Compounds

Derivatives of 2-Hydroxy-p-phenetidine.
I. Azomethines!

Moses J. Namxu~Ne axp T. Lroyp FLETCHER

Chemistry Research Laboratory of the Department of Surgery,
Unaversity of Wasington School of Medicine,
Seattle, Washington 98105

Received November 12, 1969

We have reported? an improved synthesis of 2-hy-
droxy-p-phenetidine. The N-acetyl derivative of this
compound has recently been identified® as a toxic
metabolite of p-acetophenetide (phenacetin) in the
urine of cats, dogs, and humans. Since the azomethine

TaBLE I
AzoMETHINE DERiIVATIVES OF 2-HYDROXY-p-PHENETIDINE

OC.H,
Com-
pound Yield,®

no. X Mp, °C % Formula?

1 H- 109-110 90  Cy;HiNO,

2 2-OHe 151-152 90 Ci;Hi:NO,

3 3-OHs4 137-138 46  C;sHi:NOs

4 4-OHe 108-109 60 C;Hi;NO;

5 3-OCH;-4-OHe 136-137 95 Ci,sHiNO,

6 33’,4-CHgng 131-132 61 CieH;:NO,

7 3,4-(OCHj;),¢ 114-115 84  C;Hi4NO,

8 3,4,5-(0OCH,),” 118-119 69 CsHaNO;

Y 4-NHCOCH; 190-191 81  CiHisN,O;
10 4-N(CH;)se 167-168 77  CizHaoN:0,
11 2-N Oy 104-105 49  C;HuN.O,
1'2 S'NOQC 119—120 6]. ClsH14N204
13 4-N O/ 147-148 70  C;HiN,O,
14 2-Cle 85-86 53 C;Hi CINO,
15 3-CV 97-98 68  Ci:HiCINO,
16 1-Cle 125-126 65 Ci;Hi.CINO.
17 2,6-Cly’ 111-112 63 C;Hi;CLNO,
18 3,4-Cly 117-118 63  C;H;;CLNO.
19 3,5~C]2‘7 104-105 83 Ci:Hi;:CLN O,
20 H¢ [cinnamylidene]  115-116 37 CuHiNO:

e Yield after oue recrystallization (EtOH). ¢ All of the com-
pounds had correct analyses for C, H, and N (within 0.4 of the
theoretical) except compound 13: Caled for Ci:HiN.Oy: C,
62.93; H, 4.93; N, 9.79. Found: C, 62.70; H, 5.40; N, 9.85.
All analyses were done by Dr. A, Bernhardt, Elbach {iber Engels-
kirchen, Germany. Aldehy deobtained from ¢ The Matheson
Co., Inc. 2J. T. Baker Chemical Co. ¢ Eastman Kodak Co.
7 Aldrich Chemical Co. ¢ Synthesized in this laboratory by the
method of H. 8. Sharadamma, S. H. Kulkarni, P. B. Sattur, and
K. S. Narvguud, J. Karnatak Uniz., 1, 61 (1956).

linkage is not unknown, and even plays a role, in
certain physiological reactions,* it occurred to us to

(1) Supported in part by Grant No. CA-01744 from the National Cancer
Institute and by Career Development Award 5-K03-CA-14,991 (T.L.F.).

(2) M.J. Namkung and T. L. Fletcher, J. Med, Chem., 12, 348 (1969).

(3) A. Kluteh, M. Harfenist, and A. H. Conney, ibid., 9, 63 (1966).

(4) D. E. Metzler, M. Ikawa, and E. E. Snell, J. 4mer. Chem. Soc., 76,
648 (1934).

prepare a series of compounds condensing this bio-
logically interesting amine with various aryl aldehyvdes
seeking compounds of possible therapeutic wvalue.
Twenty new compounds were made and are presented
in Table I. Their ir spectra had a band at 1626-
1618 em~! (C=N stretching).’

In addition to these azomethines, the parent amine
and its N-acetyl derivative were tested in BDF, mice
(with L1210 lymphoid leukemia) for antitumor ac-
tivity by the Cancer Chemotherapy National Service
Center, NCI. All of the compounds were inactive. It
is of interest that whereas both 2-hydroxy-p-pheneti-
dine and 2-hydroxy-p-acetophenetide were toxic at a
dosage of 150 mg/kg (5/6 deaths with the amine,
and 6/6 with the N-acetyl derivative), only one of
the 20 azomethines caused a death at 400 mg/kg.
the highest dose tested (2, Table I, 1 death of 6 mice
tested).

Experimental Section®

The condensations between the amine and the various alde-
hydes were performed as described in the following procedure
for N-benzylidene-2-hydroxy-p-phenetidine, To a hot (60°)
solution of 7.6 g (0.05 mol) of 2-hydroxy-p-phenetidine in 50 ml
of EtOH, 5.3 g (0.05 mol) of PhCHO was added slowly and the
mixture was boiled for 10 min. Upon cooling to room tem-
perature, a creamy white precipitate came out giving 15.5 g
(959), mp 109-110°, One recrystallization from EtOH gave
an analytical sample with the same melting point.

Acknowledgment.—We wish to thank Alice C. Lee
for obtaining the ir spectra.

(5) K. Nakanishi, 'Infrared Absorption Spectroscopy,” Holden-Day Inec..
San Francisco, Calif., 1962, p 222: The usual range given for C=N is 1690~
1640 em =1, but this is shifted by the effects of conjugation. The spectra
were run on a Beckman IR-5 instrument (KBr disks).

(6) Melting points were determined on a Fisher-Johns bleck and are
corrected to standards.

2,3-Dihydro-4(1H)-quinazolinone Derivatives

G. Boxorsa anD E. S1axEs1
Research Division, Recordati s.a.s., Milan, Italy

Received August 1, 1969

As a part of a search for 2,3-dihydro-4(1H)-quin-
azolinone compounds with possible pharmacological
activity,! some potential antipyretic, hypotensive, and
CNS depressant 3-aminoalkyl-2,3-dihydro-and 3-amino-
2,3-dihydro-4(1H)-quinazolinone  derivatives  were
prepared; moreover, a series of 3-hydroxy-2,3-dihydro-
4(1H)-quinazolinone derivatives was synthesized as
possible antibacterial? and antifungal agents on the
basis of the known activity of some benzohydroxamic
and cyclic hydroxamic acids (Table I).

(1) G. Bonola, P. Da Re, M. J. Magistretti, E. Massarani, and I. Setnikar,
J. Med. Chem., 11, 1136 (1968).

(2) Bacteriostatic 3-hydroxy-2,3-dihydro-4(1H)-quinazolinones have been
quite recently reported by Farbwerke Hoechst A.-G., Netherland Appl.
6,609,924 (1967); Chem. Abstr., 68, 59609 (1968).
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TasLE I (Continued)
Re-
crystn Yield,

No. R R! solvent? Mp, °C T Formula Analyses

48 4~CH3006H4 OCH.CHN ) C 180-182 50 CQ?H27N303 C, H, N

49 4-CH;0CeH, OCH,COOC,Hs C 128-130 67 CioH5N:05 C,H N

H0 2,3-(CH30),CeH, OH C 201-204 83 Ci16H16N20; C, H, N

51 2,3-(CH30 ),CsH, OCH,CH,N(CH;)» J 122-124 30 20H 25N 304 C,H N

52 2,3-(CHi0)%Cell; OCH_,CH_,NDO H 140-142 52 CoHpNiOs C, H,N

33 2 3~(CH30)205H3 OCH.CH.N > H 143-145 40 CstQg.\.304 C, H, N

54 2,3-(CH;0),C¢H; OCH,COOC,Hs C 126-128 66 CoHyyNoOs C,H N

35 J 4: (CH30)206H3 OH C 191-193 dec 73 C16H16N204 C, H, N_’

56 3 4.(CH;30),CeH, OCH,CH,N(CH;)- C 171-173 35 CaoHys N30, C, H, N

37 3, 4- (CHaO )JCng OCH_CHJNDU C 192-194 47 C0HyN305 C, H, N

a3 «:’) 4: CH:;O)Z(/GH:Q OCH.CH.N > C 156-158 43 C-)°H29X3O4 C, H, N

39 3,4-(CH;30),C OCH,COOC,H; C 155-157 75 CooHasN20e C, H N

60 2 5 ( )2 s 3 OH C 169—171 7.) Cls 16\204 C, H, N

61 2,5-(CHy0).CsH, OCH.CHY ) H 118-121 80 CogHyNsOs C, H N

62 '2,3 ( )QCQ,Hg OCHQCOOCZHa C 155—157 65 C_gsz\ 105 C, H, N

63 2-021\ ellyq OH K 208—211 dec 84: C14H111\304 C, H, N

64 3-0.NC¢H, OH C 192-194 85 C1aH N3Oy C H, N

65 4. Oo\ CGH4 OH A 122—123 dec 73 C14H11\3O4 C, H, N

66 4-0.NCeH, ()('H_l'H,\'D() B 151-153 55 CouHnNiOs C H N

67 4.0,NCeH, OCH_COOC H. C 133-135 51 CisH15N:0 C, H N

68 2-CICsH, UH C 170-172 80 C.H\ CIN: 0, C, H, N, Cl

69 2-CICH, OCH_(‘H_,NDO c 190-192 60 CauHuCINO; C, H N,

70 2.ClCeH, ()CH,COOC,H, C 157-159 90 CisH;CIN Oy C, H, N, Cl

71 2-Furyl OH D 163-166 30 CioH1oN:0; C, H N

72 2-Furyl OCHCHN ) HQ H 197-201? 50 C1oHasN30;:- HCL C, H, N, Cl

73 2.Furyl OCH.CO0C H. C 128-129 72 Ci6H16N 205 C, H XN

74/ CeH; OH B 173-175 50 Ci:HiN:0: C, H N

T G om_m_x@o J 116-118 45 CuHuN:0s C H N

76/ CeH; OCH,CH,N(CH;),-HC1 H 181-184% 60 ClgHzat\:soi'HC] C, H N, Cl

Yk CsH; OCH,COOC,.Hj F 108-110 50 CioH2 N 204 C, HN

78 OH A 193-195 10 C13H16N202 C, H, N

ik ocHery Yo A 143-144 50 CieHx N0 C, H, N

N4

80 OCHCHN ) H 130-135 dec® 70 CisHa N30, C, H N

817 OCH,CHj F 132-133 75 Ci;HisN:Os C, H N

A = CHs, B = -PrOH, C = 959 EtOH, D = AcOEt, E = Me,CO, F = Ce¢He-ligroin, G = /~PrOH-H,0, H = MeCN, I =
MeOH, J = CeHgcyclohexane, K = AcOH. °* In sealed capillary tube. ¢ Unsharp. ¢ CsH;O: = citric acid. ¢ On a Kofler bench,
£ 1-CH;. 2,2-Pentamethylene. * 2,2-(CH;),.

Experimental Section?

N-(2-Piperidinoethyl)-2-aminobenzamide.—To a solution of
12,5 g (0.1 mol) of N-(2-aminoethyl)piperidine in 400 ml of
H:O was added 16.3 g (0.1 mol) of isatoic anhydride and the
mixture was stirred for 0.5 hr at room temperature and for 0.5
hir at 45°.  After standing overnight a saturated solution of Na,-
CO; waz added to ensure a complete separation of the product,
which was collected. dissolved in dilute HCI, and precipitated
from the filtered solution with excess Na,COj: yield 20 g (81%),
mp 130-132°. An analytical sample (from CgHe) melted at
130-132°.  Anal. (C,,HyN;0) C, H, N. The dihydrochloride
salt decomposes at about 200° (from 999, EtOH). Anal. (Cy
H.N;0-2HCH N, CL

(3) Melting points are uncorrected and swere determined on a Kofler
micro hot stage unless otherwise specified. The uv absorptions of all the 2,3-
dihydro-4(1H)-quinazolinone compounds were consistent with the given
structures, i.e., maxima around 220 and 345 nm (log ¢ ca. 4.5 and 3.4), re-
spectively (¢f. G. Bonola and E. Sianesi, Ber., in press.). When analyses are
indicated only by symbols of the elements, analytical results obtained for
those elements were within ==0.49 of tlie theoretical values.

N-(2-Pyrrolidinoethyl)-2-aminobenzamide.—To a solution of
11.4 g (0.1 mol) of 2-pyrrolidinoethylamine in 100 ml of 999
EtOH was added 16.3 g {0.1 niol) of isatoica nhydride and the
mixture was refluxed for 1 hr.  The residue obtained by evaporat-
ing the solvent was taken up in dilute HCl. The acid solution was
made alkaline with excess Na.CO; and the product which sep-
arated was collected and recrystallized from ligroin to yield 11.6 g
(509%,) of pure product, mp 100-101°. Anal. (C\sHisN;0) C, H,
N

2-Methylaminobenzohydroxamic acid was prepared as de-
scribedt for 2-aminobenzohydroxamie acid, substituting methyl
N-methylanthranilate for methyl anthranilate. After concen-
trating the reaction mixture, the sodium salt was collected and
dissolved in H,O. The filtered solution was made acid with
AcOH and a cream-colored solid in 72¢; yield was obtained, mp
120-124°. An analytical sample (C¢Hg) melted at 122-124°,
Anal. (CsH,\N,0,) C, H, N.
3-Aminoalkyl-2,3-dihydro-, 3-Amino-2,3-dihydro-,
and 3-Hydroxy-2,3-dihydro-4(1H)-quinazolinone Derivatives.

(4) A. W. Scott and B. L. Wood, J. Org. Chem., T, 515 (1942).
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General Procedures.--The products were prepared by
condensing egquimolar amounts of the appropriate Z2-amino-
benzamide or 2-aminobenzohydroxamic acid and of the alde-
hyde or ketone in abzolute EtOH at room (43, 65, 68) or at buil-
ing (63, 64) temperature, in boiling aqueous tOH in the presence
of NaOH (1, 6, 11, 16, 21, 32, 43, 45, 50, 55, 60, 71, o1 in boiling
absolute 1itOH in the prescuce of piperidine (74), dry HCIL (783, o
NaOEt (remaining products).  Work-up followed ax nsual.
3-\, V.Disubstituted Aminoethoxy-2,3-dihydro-4(1H )-
quinazolinones. General Procedure.--To | mol of the KK
=alt of the 3-hydroxy-2,3-dihydro-4¢111 )-quinazolinene in -
PrOIL 1 mol of 2-dialkylaminoethyl  chlorvide  was added.
The mixture was refluxed for 3-4 hr and filtered fromn KCL. The
proditets either crvstallized divectly or were obtained by concere
ntion. Rearystallization from an appropriate =olvent gave pure
bases except 72 and 76, for which ouly the hydrochloride sali~
fulfilled the analytical requirements.
3-Carbalkoxymethoxy-2,3-dihydro-4( 1H )-quinazolinones.
General Procedure.--Tu o solution  of 2,

S-hvdroxy-2.3-
Jdihydro-4 HD-guinazolinone in 1 oequiv of alecholic KOH 1
vauiv of alkyl bromoacerate was added and the mixtire was
allowed to stand till the produet sepaated: 77 was obmained on
Jdilntion with H.O.

2-Phenyl-3-carboxymethoxy-2,3-dihydro-4{ 1H )-quin-
azolinone (42) wax obtained by hydroly=is at room 1em-
pertture of the ester 41 with 1 equiv of methanolic KO, wirk-
np ax nsndal.

2-Phenyl-3-benzoyloxy-2,3-dihydro-4(1H)-quinazolin-
one (39) was obtained by Sehotten-Banmaun acylation of 2-
phenyl-3-hydroxy-2,3-dihydro-4(1H )-quinazolinone.

2-Phenyl-3-benzyloxy-2,3-dihydro-4(1H )-quinazolin-
one (36)—To n =olution of 2.4 g (0.0l mol) of 2-phenvi-s-
hyvdroxy-2%-dihvdro-4( 1 H )-quinazolinone in 10 ml of methanolic
LNV KOIT 1S g (0.00 mol) of PhCILCLwas added. The wixture
witx refluxed for 1 hr and the prodoer separated on cooling.  In
a =huibu way 2,2.dimethyl-3-benzyloxy-2,3-dihydro-4( 1H ;-
quinazolinone (81) wnx obtained after dilution with 110 of the
reaction mixture,

2-Phenyl-3-allyloxy-2,3-dihydro-4(1H )-quinazolinone
1375~ To n soltiou of 2.5 g {0.01 mol) o the potassium =alt
»f 2-phenyi-3-hyvdroxy-2.3-dihvdro-4( 1 H)-quinazolinone  in 10
] of DMF 0.5 g {0.01 mol) of allvl bromide was added. The
reaction mixtnre was set for 4 i at room teruperature aud then
poured into 1LO. "The separared wil wasextineted in CHCL;, and
the extinet was washed (11.0), diried, avd evapornted to give
crnde 37, Nimilarly, 2-phenyl-3-propargyloxv-2,3-dihydro-
4/ 1H )-quinazolinone (38) wux preparved.

Hexachlorocyclopentadiene Adducts

of Unsaturated Amides

{onrr R Mob, Frank C. Maasu,
Iovann 1L SKat, aNb GeNg SUMRELL

Southorn Keglenal [icscarch Laboratory,!
Now Orleans, Levisiana 70114

Beecived Nowahee 6, 1965

[t was previously shown that moneolefinie com-
pounds react with hexachlorocyelopentadiene to give
Diels—Alder adducts, some of which have exceptional
insecticidal aetivity.? Previous publications®= from
this laboratory have shown that many long chain
amides possess antimyeotic activity. In continuing

v1) N laboratory of tite Somdern Utdization Researcn aml Development
Division, 3RS, USDA. Nuaming a company or produet does not imply
approvil or recotnnandation Ly the Department over otliers wlhiel may alsn
be =uizable.

S0y B Fields, S0 Amer, Chenc Soe., T8, 2704 (19543,

y3) ALY Novak, oL C0 Clark and 11, Po Dupny, S0 dmers il Chemisds
Neo,, 38, 321 {1461,

4y A, F. Novak, M. T Fisber, 800,
S5 (10645,

5% AT Novak, J. AL Nadar, RO R Muod, Tl AMaene, and 1L Sk,
Shid,. 46, 249 11969,

I"orve, amd H. P, Dupay, vaod, 41,

Vol 13

these investigations  number of hexachloracyelopenta-
diene adducts of unsatirated amides have bheen pre-
pared nnd are presented i Tahle 1
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+ All compounds were analyzed for N, and the unalviieal valies
were within #0407 of the ealenlated valnes.

Experimental Section®

The densities were determined by pycuometer i1 a thero-
<tuted bath controlled to within 0.1°. Refractive indices were
measured at 30.0 = 0.1° with a precision Bauseh and Lomb
refractometer nsing the v Na line,

63 Mirro analyses ave by Galbvaich Laboeatories. Kuonvite Tenp



