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New Compounds

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

Moses J. NamruNG axp T. LLoyp FLETCHER

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

Recewed 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

TasLe I
AzoMETHINE DERIVATIVES OF 2-HYDROXY-p-PHENETIDINE

X
OC,H,
Com-
pound Yield,*
no. X Mp, °C % Formula®

1 He 109-110 90 C:HisNO,

2 2-OH¢ 151-152 90  CisHisNO,

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

4 4-OH: 108-109 60 Ci:HisNO3

S 3-OCH;-4-OHe 136-137 95  CigHuNO,

6 3,4-CH, 0,/ 131-132 61 CisH;NO,

7 3,4—(OCH3)g° 114~-115 84 CqugNO;

8 3,4,5-(001‘13)3’1 118-119 69 CisHuNO;

9 4-NHCOCHy 190-191 81 Ci7H1sN20;
10 4-N (CH3>2“’ 167-168 77 CnHzoNgOz
11 2-NOye 104-105 49  Cui:HiN.O,
12 3-NOy 119-120 61 CiHiN04
13 4-N O,/ 147-148 70 C;:HuN.O,
14 2-Cle 835-86 53  CisHiCINO,
15 3-Cl/ 97-98 68 CuHCINO,
16 1-Cle 125-126 65 Ci:HiuCINO,
17 2,6-Cly’ 111-112 63  C;:HiCLNO;
18 3,4-Cly* 117-118 63  CpiHuCLNO:
19 3,5-0120 104—10’) 83 ClngaClZNO‘Z
20 H¢ [cinnamylidene]  115-116 37 CpHiNO,

@ Yield after one recrystallization (EtOH). ? All of the com-
pounds had correct analyses for C, H, and N (within 0.49; of the
theoretical) except compound 13: Caled for Ci:HuN:04: C,
62.93; H, 4.93; N, 9.79. Found: C, 62.70; H, 5.40; N, 9.85.
All analys=es were done by Dr. A, Bernhardt, Elbach tiber Engels-
kirchen, Germany. Aldehy deobtained from ¢ The Matheson
Co., Inc. 4J. 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. 8. Nargund, J. Karnatak Univ., 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 (1968).

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

(4) D. E. Metzler, M. Ikawa, and E. E. Snell, J. Amer. Chem. Soc., 76,
648 (1954).

prepare a series of compounds condensing this bio-
logically interesting amine with various aryl aldehydes
seeking compounds of possible therapeutic value.
Twenty new compounds were made and are presented
in Table I. Their ir spectra had a band at 1626-
1618 ecm ! (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. Boxora anND E. S1axgst
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
CXNS 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).



330

No.

|4

10

H
CeHs
.)-110(.‘5}] 4

1-HOCgH,
4-CICeH,
I

Cells
2-HOCH,
+-HOC:H;
4-ClCHy

H

CsH;
2-HOCsH,
4-HOC¢H,
4-CI1CeH,

H
CeHy
2-HOCsH,

+-HOCH,

4-C1CeH,

H

Cel,
4-HOCsH,
CeHs

CeH;
2-HOCqH,
4-HOCsH,
4-CILCeH,
2-HOCH;
4-HOCH.,
4-C1C:H,
H

CeHs

CeHs
CyHs

CoH,
CoHe
CsHs
CGH;,
CoHs
CoH:
CH,
2-CH,OCH,
2-CH,OCH,
4-CH;OCH,
4-CH:OC,H,

4+-CH,OCH,

R
VHON 0
//_-\
PHeN D
;___/
CHON O

s
CHN AR

N
I8 ‘,-\/ /

i
RN
HON
tH \/
tHN

()CH:(J&H:)
OCH.CH=CH,
OCH.C=CH
OCOCsH,
OCH.COOCH;
OCH,COOCH;
OCH.COOH
OH
OCH,COOC:H;
OH
OCH.CH,N(CH, 5

AN
OCH CHN L

NEW COMPOUND=

Tanue |

H
|
N R
K
AN
1
)
Re-
CTVEL
solvent? Mp, O
A 144145
B 195198
A 16:3- 164
hBE
I3 [N 1N
100--110%
¢ IN2 183
& 163 165
A 1371358
B 185 - 187"
1 T2
B 153155
D IR0 1s2
A 15T 15~
I 60 62
B 1591624
B 112-114
13 1:36¢
B 159161
I 17 1S
\ b3t 152
( Isg- 1490
1 197178
i 176- 175
{ 177178
I 104 105
B 161- 163
¢ 194196
A 142143
A 170-171
(@ 197- 199
[ 18%8-190
A 153155
I 193--195
H 206208
C 208210
B 141- 144
f1 123128 dec”
B 144147
1 39 143 ded”
I 170-173
( 142--144
@ 175180
(& 193195
I 140 143
( 142--144
A 158--160 dec?
C 162-165
Q 150-153
B 104197
A 144 146
o 175197

Yieid,

60

67

I~} s

Ly i QUERN el

VAR

oot bek et} 15 =1

Formula

CraHioNsOn
(‘J 1111‘<N1§(~):' ]I(‘l

CopHeN 5O
CugH s N30s - CyHLO4¢

CogHaa N0,
ConH oy N3Oy Cy O34

( ‘gr,] {3:5N:g( )
CogHnCINGO,

(s HENLO
CiHa N0 - HCL

Cop N0
Cyy Hoa N,
CaHyNsO,
Co Hu CINLO

Craa NGO
CHa N3O HCL
CopHaa N30
CoHus N30,
CoHesNGO-

(o Hy CINLO

CrHnN:0
CopHu N3O
CuHuaN 50,
Clyy Has N O,

CpHouC 1IN0

CrHiNzO
CiuHaNO
CrsHaiN;Oy
CiHa N0
CisHeNO
CisH N0
CigH Ny,
CleHCINO
(,,‘:«)II]?N:&( )
CagHr NGO,
CyoHCINGO
CHLNLO,

O H NGO,

Cud NGO,

Co Hus N4

CaHisNL O
CiHeN20,
CirHuNO;
CyHe N0y
CirH N0y
s HigN O,y
CeH N0,
s H N0y
(‘19[2{20N2()5
CraH1aN5 Oy
( ‘\ )I]’:‘S..\vi( ):"

( (2‘ ”rz,ix.w( )4

o~ s e -~

PN

L

UL
TH,
T H,
L

LT AT AL LIPS

VAR AN VN AN AN A AR

P

~

P

~

P



March 1970

NeEw CoMPOUNDS

TaBre I (Continued)

Re-
erystn
No. R R’ solvent®
48 4-CH3;0C:H, OCH.CHN ) C
49 4-CH;0CgH, OCH,COOQC,H; C
50 2,3-(CH;30),CsH; OH C
51 2,3-(CH;30),CsH, OCH,CH,N(CHjs ), J
52 2,3-(CH;0%CeH, oca_,CH_,xDo H
33 2,3-(CH;0):CeH; OCHCHN ) H
54 2,3-(CH30),CeH, OCH,COOC;H; C
55 3,4-(CH;0),CsH; OH i C
56 3,4-(CH;0).CsH; OCH,CH,N (CHjy): C
57 3,4-(CH;0):CoH; ocH_cH,,xDo C
5% 3,4-(CH;30).CesH OCHLHN ) C
59 3,4-(CH;30):,CsH3 OCH.COOC:H; C
60 2,5-(CH;0).CsH; OH C
61 2,:3-(CH30)2C6H3 OCH.,CH.N > H
62 2,5-(CH30 )QCeHg OCHzCOOCZHa C
63 2-0,NCsH, OH K
64 3-0.NCeH, OH C
65 4-0,NCsH, OH A
66 4-O.NCeH, ()(‘H_('H,\'D() B
67 4-0,NCH, OCH_COOC H. C
63 2-CICsH, OH C
69 2-CIC¢H, OCH_CH_,I\'QO C
70 2-CICsH, OCH,COOCH, C
71 2-Furyl OH D
72 2-Furyl OCH,CHN ) “HCl H
73 2-Furvl OCH.COOC H. C
745 CsH; OH B
757 CeH; ocmeny. o J
/
767 CeHs OCH,CH.N(CH;),- HC1 H
77 CsH; OCH,COOC:H; F
789 OH A
794 ocHcny. o A
./

80* OCHCHN ) H
81 OCH.C:H; F

331
Yield,

Mp, °C o Formula Analyses
180-182 50 CpHpyN50s C,H, N
128-130 67  CioHuNo0s G H,N
201-204 85  CyHgN:Os C,H N
122—124 30 C20H25N304 C) Hy N
140-142 52 CaHxN:0; C H,N
143-145 40 CuHioN;0, C, H,N
126-128 66 CyHnN:Os G H N
191-193 dec 75 16 H16N204 C, H, N
171-173 55 CaHyNsO4 C,H N
192-194 47 CpHeN:Os C, H,N
156-158 43 CaHaoN 30,4 C,H, N
155-157 75 CoH2aN20s C, H, N
169—171 73 C15H15N204 i H, N
118-121 60 CosHau N304 C, H N
155—157 65 C‘onz-],szOe C, H, N
208-211 dec 84 C14H11N304 C, H, N
102-194 85 CraH11 N304 C, H,N
122-123 dec 73 CiHuN:Os C,H N
151-153 55 CauHuNOs C, H N
133-135 51 CisHuNaOs C,H, N
170-172 80 CLHLCIN.O, C, H,N, Cl
190-192 60 CooH2CIN5Os C, H, N, Cl
157-159 90 C:H:CIN:0, C, H, N, Cl
163-166 30 CpHiN:Os C, H, N
197-201 50 CioHuN:Os-HCL C, H,N, Cl
128-129 72 C1sH16N 205 C, H N
173-175 50 CuHuN.0, C, H N
116-118 45 CyHoN2O3 C,H N
181-184 60  CyHeNsOs+HCI ¢, H, N, Cl
108-110 50 10H20N 204 C, H N
193-195 10 CuHisN:O; CH N
143-144 50 CieH2sN 05 C, H, N
130—135 dec” 70 CanaNst C, H, N
132-133 75 CuHeNLO; C, H,N

“ A = CyHe, B = i-PrOH, C = 95% EtOH, D = AcOEt, E = Me.CO, F = CeHeligroin, G = -PrOH~H,0, H = MeCN, I =

MeOH, J = Ce¢Hs—cyclohexane, K = AcOH.
7 1-CH;. v 2,2-Pentamethylene. * 2,2-(CHs),.

Experimental Section®

N-(2-Piperidinoethyl)-2-aminobenzamide.—To a solution of
12,5 ¢ (0.1 mol) of N-(2-aminoethyl)piperidine in 400 ml of
H20 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
hr at 45°. After standing overnight a saturated solution of Nas-
CO; was 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.COs: yield 20 g (81%,),
mp 130-132°. An analytical sample (from CsHs) melted at
130-132°.  Anal. (C1{HyN;0) C, H, N. The dihydrochloride
salt decomposes at about 200° (from 999, EtOH). Anal. (Cyy
H.N;0-2HCL) N, ClL

(3) Melting points are uncorrected and were determined on a Kofler
micro hot stage unless otherwise specified. The uv absorptions of all the 2,3-
dihydro-4(1H)-quinazolinone compounds iwere 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 0.4, of the theoretical values.

b In sealed capillary tube.

¢ Unsharp. ¢ CeHsO: = citric acid. ¢ On a Kofler bench,

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 mol) of isatoica nhydride and the
mixture was refluxed for 1 hr. The residue obtained by evaporat-
ing the solvent was taken up in dilute HCI. 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. (CisHisN;O) C, H,
N.

2-Methylaminobenzohydroxamic acid was prepared as de-
scribed? for 2-aminobenzohydroxamic acid, substituting methyl
N-methylanthranilate for methyl anthranilate. After concen-
trating the reaction mixture, the sodium salt was collected and
dissolved in H,0. 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. (CaHmNzOz) C, H, N.
3-Aminoalkyl-2,3-dihydro-, 3-Amine-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 equimolar amounts of the appropriate 2-amino-
henzamide or 2-aminobenzohydroxamic acld and of the alde-
hyde or ketone in absolute EtOH at room (43, 65, 68) or at hoil-
ing (63, 64) temperature, in boiling aqueous EtOH in the presence
of NaOH (1, 6, 11, 16, 21, 32, 43, 45, 50, 55, 60, 71}, or in boiling
absolute IXtOH in the presence of piperidine (74), dvy HCI (78), or
NaOEt (remaining products). Work-up followed as usual.
3-\, V-Disubstituted Aminoethoxy-2,3-dihydro-4(1H)-
quinazolinones. General Procedure.--To 1 mol of the K
=alt of the 3-hydroxy-2,3-dihvdro-4(1H j-quinazolinone in /-
PrOH, 1 mol of 2-dialkylaminoethy! chloride was added.
The mixture was refluxed for 3-4 hr and filtered from KCl.  The
products either ervstallized divectly or were obtained by concen-
iration.  Recrystallization from an appropriate solvent gave pure
hases except 72 and 76, for which ouly the hydrochloride ~alt~
fulfilled the analytical requirements.
3-Carbalkoxymethoxy-2,3-dihydre-4( 1H )-quinazolinones.
General Procedure.--To  a  solution  of  3-hvdroxy-2.3-
dihydro-4(1H)-quinazolinone v 1 equiv of alcoholic KOH 1
equiv of alkyl bromoacetate was added and the mixture was
allowed to stand till the produet separated: 77 was obrained on
dilution with H,0O.
2-Phenyl-3-carboxymethoxy-2,3-dihydro-4(1H )-quin-
azolinone (42) wasx obtained by hydrolysis at room tem-
perature of the exter 41 with 1 equiv of methanolic KOHM, work-
Hp as usual,
2-Phenyl-3-benzoyloxy-2,3-dihydro-4{1H )-quinazolin-
one (39) was obtained by Schotten -Baumann acylation of 2-
phenyl-3-hydroxy-2,3-dihvdro-4(1H )-guinazolinone.
2-Phenyl-3-benzyloxy-2,3-dihydro-4(1H )-quinazolin-
one (36).—To a =olution of 2.4 g (0.01 mol) of 2-phenyvi-3-
hydroxy-2,3-dihydro-4(1H)-quinazolinone in 10 m! of methanolic
1V KO 1.3 g (0.01 mol)y of PhCHLCL was added.  The mixture
was refluxed for | hr and the product separated on cooling. In
a0 =imilar wayv 2,2-dimethyl-3-benzyloxy-2,3-dihydro-4(1H ;-
quinazeolinone (81) wax obtained after dilution with IO of the
reaction misture,
2-Phenyl-3-allyloxy-2,3-dihydro-4(1H )-quinazolinone
137 ). To a =olution of 2.5 g (0.01 mol) of the potassium =alt
of  2-phenyi-3-hydroxy-2,3-dihvdro-4( 1 H)-quinazolinone in 10
ml of DME 0.8 g (0.01 mol) of allyl bromide was added. The
reaction mixture was =et for 4 hr at room temperature and then
poured into H.0O. The separated oil wasextracred in CHCL, aud
the extract was washed (H,0), dried, and evaporated to give
crude 37, Similarly,  2-phenyl-3-propargyloxy-2,3-dihydro-
4(1H)-quinazolinone (38) wa~ prepared.

Hexachlorocyclopentadiene Adducts

of Unsaturated Amides

torrr R Mo, Frang Co MaoNe,
vanp L, Skav, ann GeNeg SUMRELL

Southern Regivnal Research Laboralory,?
New Orleans, Lewisiana 70114

Reccived Noventher £, 1985

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

v1) A\ laboratory of the Southern Utilization Research and Development
Division, ARN, USDA. Naming a company or produet does not imply
approval or recommendation by the Department over others which may also
be suitable.

(2) K. Fields, Jo Amer, Chem. Noe., T6, 2709 (18545,

3) AL Fo Novak., G, C Clark and H. Po Dupuy, J.o dmer. Qi1 Chemists
Noe., 38, 321 (1961,

4) A, ¥, Novak, M. J. Fisher, 5. P. Fore, and H. P. Dupuy., /7., 41,
A0 (1964,

153y AL T Novak, Jo AMLosolar, RO R Aod, FoCL Magne, and KL Skaa,
ibid.. 46, 249 (19691,

Vol 13

these investigations a number ol hexachlorocvelopenta-
diene adduets of unsaturated amidex huve heen pre-
pared and are presented in Tuble I

Tawpre |
[ Cl
(] (CH.1-COR Cl CHOL.COR
1l n-C.H.- (]
[ (]
1-15 16. ang 17
(1 [
'l (CHOLCORCO(CH, ), Ut
1 1 | ¢l
tv'i [
18
Density
N, 54 L at 30 bormusg®
| NUCH 5, oo ColL CLNO
L
) N j st 103 CuluCLNG
3 PO 112660 Cotla CLNGO,
1 166 12082 Ca, CLN O,
3 NN L3S 101520 Co1LCLNO
N
H
VH
6 e >} L5213 11675 C o ACLNO
\(‘ &/
H,
7 ,\*f‘éw FAIST LS CLHGULNO
S ON(CeHy P03 1008y CallgCLNO
9 NOCH 0 CHOCH, 14997 11337 CaliCLNo,
10 N(CHap-n-CyHy 15043 11407 CouHCLNO
1T N(CHCOH.CH==CFH, | .5106 1 Cr 1, CLNO
12 NIHHCH,CH=CII, 15158 CLHACLNO
13 NHCH,CI, 1.o346 CLHLCLNO

14 »\G Pooziz 22 CLH0CLNO

15 NonCHo 15048 0.4 CoCRNO

i N(CHACH.CH.CH 1ot 245y CullnCLINO

17 Nf“> P22 LSy e aCLNO

s NN 3409 13110 CutluCLy N0,
N/

« All compounds were analvzed for N, and the analytical vahies
were within 047 of the ealeulated values.

Experimental Section®

The densities were determined by pyenometer i u thermo-
stated bath controlled fo within 0.1°. Refractive indices were
measured at 30.0 £ 0.1° with a precision Buausch and Lomb
refractometer using the v Na line,

63 Micro analyses are hy Galbraith Laboratories. Knoavibe, Tenn



