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cantly after 6 lir (2 < 0.001) under eonditions at which tolkbut-
amide had a very goed hypoglycemic activity.
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In ann earlier report? an effort wus deseribed to ussess
the conformational requirements of carbamate in-
hibitors of the Hill reaction. This study iuvolves :
similar approach which attempts to correlate the geom-
etry of the =NCONHPh moiety with inhibition of the
Hill reaction. Two evelic ureas (1, 2) with fixed cou-
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formations were svuthesized and assayved. The corve-
sponding linear ureas? m-RCH,NHCON(CHy), R =
H (3), R = Cl (4)] were also assaved so that a direct
comparison could be made.

Chemistry.—Treatment of the appropriate isatoic
anhydride with an agueous solution of MeNH, gave the
corresponding 2-amino-N-methvibenzamide (5). Re-
duetion of § with diborane gave the corresponding 2-
amino-N-methyvlbenzylamine (6). Fusion of 6 with
urea gave the desired evelie ureas (1, 2).

The N,N-dimethylureido group. (Me),NCONH, 1
planar because of resonance and may exist i two possi-
ble conformations (A. B) depending ou the position of
the C=0 group with respect to the amido hydrogen

(CH3)sNCONHR === (CH;).NCONHK
A, cis B, trans

atom. This suggests the possibility that one or both
conformational forms could be involved in binding to
a receptor. In attempting to assess this factor, two
cyvelic ureas (1, 2) which exist solely as the cis conformer
were prepared and assayved., Compounds 1 and 2 were

i1) (a) P’resented before the Division of Medicinal Chemistry, at the
Southeastern Regional Meeting of the American Chemical Society, Riel-
mond, Va., Nov, 1969. The investigtions of D. E. Moreland were supported
in part by Public Health Service Grant ES 00044,
concerning this work should be addressed.

(2) M. R. Boots, J. Med, Chem., 12, 426 (1969).

(3) The linear ureas (3, 4) were supplied by E. I. duPont de Nemours and
Company, Inc. Wilmington, Del.
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mactive at 3 X 10~* M, whereas Lo valuesof 1.5 X 10~
and 2.7 X 1075 A/ were obtained for 3 and 4. respec-
tively.  The nactivity of 1 and 2 may be attributed to
the fact that the ureido group is i a conformation thar
prevents it from binding to the reeeptor.  Aw alternative
explanation involves the conformation of the 'h ring,
which is restricted i the evelie urea system.  This
restrietion is not required in the linear ureas (3, 4), and
the Phoring may assume 2 conformation thut allows
bindg to the active site of the receptor,

Experimental Section®

2-Amino-N-methylbenzamide (3a)—The procedure of Clark
aud Wagnerd was modified. A solution of 40.8 g (0.25 mole) of
isatoic anhydride, 100 ml (1.3 moles) of 40, aqueons MeNT;, und
400 ml of H:0 was allowed to stand at 25° for 15 min.  The
mixture was extracted with I5tOAce. The organie phase was
washed (109 aqueons Na.CO4, H.O, =aturated aqueous NaCl)
then dried (Mg8();). The solvent was removed 7n racuo ta give
22.3 2 (60¢7) of 5a, mp 77-79° (lit." mp 79-80°

2-Amino-6-chloro-N-methylbenzamide (5b) wux prepared
analogoisly,  The crude 8b (27 g, 5671, mp 126-128°, was
recrystallized twice {rom EtOAc¢-petrolenn ether (60-75°%) to
afford an analytical specimen ax white needles, mp 130-131°
Anal, (CsH,CIN.O) C, H, N,

2-Amino-N-methylbenzylamine {6a).~"T'o a mixiure of 3 ¢
(0,06 mole) of 5a and 4.1 ¢ (0.11 mole) of NaBH; in 90 ml of
dimethoxyethane (DM was added dropwise with =tirring at
25° over a 1-hr period, 20.4 ¢ (0.14 mole) of BF3-I21.0 in 30 1l of
DME. The mixture was stirred an additional 22 hr ar 25°,
then poured outo an ice-HCI mixture. It was extracted with
Lt20, then the acidic aqueons phase was niade hasic with NaOl]
<ohition and exiracted with EtOAc¢. The organic phase was
washed (H:0, saturated agqueons NaCl), then dried (Nua=O)y).
Thesolvent was removed in tacuo ta atford 7.6 g of a liquid.  Distil-
lntion yielded 4.5 g (357 of 6a ax 1 colorles= liguid, bp 116~11%°
{10 n) (Lit.” bp 114118 (10w

2-Amino-6-chloro-N-methylbenzylamine (6b) wu~ prepared
similarly. Crude 6b wus distilled to vield 2.2 g (65, 3 of colorless
liguid, bp 135-157° (10 mm . Anel, (CIIGCINGD COH N,

3-Methyl-3,4-dihydro-2(1H)-quinazolinone (1).-—The proce-
dures of Short and Swett® and Martell and Frost® were madified.
A mixture of 0.60 g (4.4 mmoles) of 6a and 0.53 g (NN mmoles )
of nrea was heated at 195° for 40 min.  The resuliing white mass
was washed (HyO), then dried to afford 0.03 g (77 of a white
<olid (1), mp 198-205°. Three recrystallizations from EtOAc
afforded an analytical speciimen nx white needles, mp 198-202°,
Anal. (CeHoN:0) C, H, N

3-Methyl-5-chloro-3,4-dihydro-2{1H j-quinazolinone (2j wus
prepared similarly. Crude 2 (2.4 g, 9297), mp 195-200° wnx
recrystallized three times from 15tOAe to afford an analyviieal
specinien a~ white needles, mp 208-212°  Apel. (CHCINGO)
¢, H, N.

Biological Assays.-—-The molar concentration of the arcas
required to redice the photolytic activity of the isolated chlor-
plasts by H0CC (L valne) was determined by previously described
techuiqiies, 1 except that ferrievanide rednection was measyed
colorimetrically at 420 my following precipitation of ehloroplust
protein with trichloroacetic acid.

Determinations were performed in duplicate with three sepa-
rate chloroplast extractions from Alaska pea leaves (/s
sativum L. Data are presented (see Introductiont ax the
arithmetic averages of the individual determinations.

i4) Melting poiuts, determined with a Thomas~Hoover capillary melting
point apparatus, are uncorrected. Where analyses are indicated only by
symbols of tlie elements, analytical results obtained for those elements were
svithin £0.4% of the theoretical values. Ir and nmr data of all the com-
pounds were consistent with the proposed structures.
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