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mixture was then heated under reflux for 2.5 hr., kept 16 hr.; the solid filtered, the 
filtrate cooled, and extracted with 750 ml. of cold 20% hydrochloric acid. With 
continued ice-cooling, the acid extract wm made alkaline with solid potassium car- 
bonate and the base extracted with ether. Concentration of the dried ether ex- 
tract and distillation of the residue gave 142.3 g. (81% yield) of the base, b.p. 
57-60' (1 mm.), n% 1.4773. 

Anal. Calcd. for CsH&lN,: C1,20.08. Found: C1,20.6&. 
A solution of the base, in ether, was cooled, treated with a slight excess of ethe- 

real hydrogen chloride, the solid filtered, and recrystallized from isopropyl alcohol 
to give the dihydrochloride hemihydrate, m.p. 258-260'. 

Anal. Calcd. for CtH&lNy2HC1.0.5H20: C1 (total), 41.13. Found: C1 
(total), 41.13, 41.26. 
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Among some analogs of chlordiazepoxide that were prepared, only 2-amino-7- 
chloro-5-phenyl-3H-1,4benzodi~epine and its 2-methylamino homolog showed 
activity approaching that of chlordiazepoxide. 

7-Chloro-2-methylamino-5-phenyl-3H-1,4-benzodiazepine Poxide 
was disclosed by Sternbach' as the product of the action of methyla- 
mine upon 6-chloro-2-chloromethyl-4-phenylquinazoline 3-oxide. 
This compound subsequently has been used successfully as an anti- 
anxiety agent (chlordiazepoxide). In  order to determine in our 
laboratories the effect of structural changes on the activity, we have 
prepared a number of related compounds. Those compounds not 
reported in the recent publications of Sternbach, Kaiser, and Reeder2 
and Sternbach and Reedera are listed in Tables I and 11. 

We 
found, as did Sternbach and Reeder,3 that secondary amines and 

All of the compounds were prepared by known methods. 

(1) L. H. Sternbach, U. 9. Patent 2,893,902 (1050). 
(2) L. H. Sternbach, 8.  Kaiser and E. Reeder, J .  Am. Chem. Soc.. 81, 475 (1900). 
(3) L. H. Sternbach and E. Reeder, J .  O w .  Chem., fB, 1111 (1961). 
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weak primary amines react with 6-chloro-2-chloromethyl-4-phenyl- 
quinazoline 3-oxide in a normal way, Le.,  replacement of chlorine 
without ring enlargement. These workers &owed that in some cases 
both “normal” and “abnormal’J reactions can take place, but 110 

effort was made by us to isolate two products. 
By treating G-chloro-2-chloromethyl-4-phenylquinazoline with 

methylamine, B-chloro-2-methylaminomethyl-4-phenylquinazoline 
was obtained, showing that no rearrangement occurred in the absence 
of the 3-oxide function. That the product had the quinazoline struc- 
ture was shown by its difference from the material resulting from the 
caatalytic deoxygenation of i-chloro-2-methylamino-4phenyl-3H- 
I .&benzodiazepine 4-oxide, as well as its infrared absorption spec- 
t rum. 

1 , l  -Dimethylhydrazinc, upon treatment with 6-chloro-2-chloro- 
methyl-4-phenylquinazoline 3-oxide, afforded 1-(6-chloro4-phenyl- 
%-c~uinazolylmethyl)-lJl-dimethylhydrazo~ium chloride 3-oxide, but 
110 t,enzodiazepine was isolated. The product easily lost methyl 
chloride 011 heating in alcohol, yielding 6-chloro-2-(l-methylhydra- 
ziiiomet hy1)-4-phenylquinazoline 3-oxide. A similar behavior of 
1 ,  I-dimethylhydrazine has been observed in its reaction with 4-chloro- 
0-niethyl-1,3,3a.i-tetraa~aindene.~ 

In a battery of tests5 directed toward the central nervous system, 
those compounds having the quinazoline structure (Table I) were in- 
active. Of the compounds having the seven-membered ring struc- 
ture (Table 11), only 2-ani1no-i-chloro-4-phenyl-3H-l,4-ben~odiaze- 
p i n e  arid its 2-met hylamino homolog showed activity approaching 
that of chlordiazepoxide. 

Experimental6 
Only cursory directions for the preparation of the compounds in Tables I and 

I1 are given herewith, in case more detailed procedures are available in the publica- 
tions of Sternbach, et al.2,a Compound preparations for which the general pro- 
cedures are not applicable are given individually. 

Reactions between 2-Chloromethylqui~ine  3-Oxides and Amines.-The 

(4) G .  A. Reynolds and J. A. VanAllan, J. O w .  Chem., 16, 115 (1961). 
(5) The testa included modificationa of the anti-psntylenetetraeole teat  [ G .  11. Lverett alrd 

R. K. Richards. J .  Plrarmucol. Ezpll. Therap., 81, 402 (1944)], the rotabar teb t  [W. J. Kinnard 
and C. J. Cam, ibid. ,  121, 354 (1957)1, the orientational hypermotility test [J. Borsy, E. CRanyl 
and I. Lazar, Arch. inl. pharmacodyn., 124, 180 (1960)], and the induced conflict teat [I. Gellor 
and J. Seifter, P@mpharmacologia, 1, 482 (19eO)l. 

(6) Melting points are not corrected. 
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appropriate 2-chloromethylquinazoline %oxide was added slowly to a large excess 
of the amine in alcohol and allowed to stand overnight a t  room temperature. 
The product was isolated by atration, concentration of the solvent or dilution with 
water as seemed appropriate in each case. The product was recrystallized from 
alcohol. In some case8 the hydrochloride was prepared by treatment of the base 
with one or two equivalents of alcoholic hydrogen chloride, affording the mono- 
or dihydrochloride, respectively. 
2-Acetamido-5-chlorophenyl2-Thienyl Ketone.-2-Thienylmagnesium bromide 

was prepared in 200 ml. of ether from 32.6 g. of 2-bromothiophene and 4.9 g. of 
magnesium. The Grignard reagent was added with stirring to a chilled suspension 
of 39 g. of 6-chloro-2-methyl-4H-3,l-benzoxazine-4-one in 300 ml. of benzene and 
the mixture was allowed to warm to 35'. The reaction mixture was decomposed 
with dilute hydrochloric acid and the ether layer was separated and washed with 
water and dilute sodium hydroxide. The ether was concentrated and diluted with 
hexane to afford 27 g. of crude product, m.p. 109-111'. Recrystallizatiori of 
a portion from ethanol gave material melting at  112-113'. 

Anal. Calcd. for ClaHloClN02S. C, 55.81; H, 3.60; C1. 12.67; N, 5.01. 
Found: C, 55.96; H,3.63; Cl, 12.76; N,5.03. 
2-Amino-5-chlorophenyl2-Thienyl Ketone.-A solution of 20 g. of 2-acetamido- 

5-chlorophenyl 2-thienyl ketone in 200 ml. of alcohol and 50 ml. of hydrochloric 
acid was heated under reflux for 1.5 hr. The addition of 300 ml. of water to the 
cooled solution precipitated the product. Recrystallization from cyclohexane 
gave 12 g. of yellow needles, m.p. 97-98'. 

Anal. Calcd. for CllHsClNOS: C, 55.58; H, 3.39; C1, 14.91; N, 5.89. Found: 
C, 55.34; H, 3.38; C1, 14.72; N, 5.96. 

2-Amino-5-chlorophenyl 2-Thienyl Betoxime.-A solu,tion of 16 g. of Zamino- 
bchlorophenyl2-thienyl ketone and 16 g. of hydroxylamine hydrochloride in 75 
ml. of pyridine was heated under reflux for 5 hr. The residue after concentration 
in vacuo was taken up in ether and washed with water. Evaporation of the 
ether gave 12 g. of product. A portion was recrystallized from carbon tetrachlo- 
ride to afford crystals that melted a t  140-141'. 

Anal. Calcd. for CdbClN20S: C, 52.28; H, 3.59; C1, 14.03; N, 11.09. 
Found: C, 52.14; H, 3.42; C1, 14.20, N, 10.94. 
6-Chloro-2-chloromethyl-4-(2-thienyl)-quinazoline 3-Oxide.-A solution of 

13 g. of 2-amino-5-chlorophenyl 2-thienyl ketoxime in 100 ml. of acetic acid was 
treated with 4.2 ml. of chloroacetyl chloride and saturated with dry hydrogen 
chloride. After standing overnight, the solvent was removed in vacuo and the 
yellow product (8.2 9.) was recrystallized from acetonitrile giving material that 
melted a t  159-160' (see Table I). It was possible to isolate 2-chloroacetamido- 
5-chlorophenyl2-thienyl ketoxime, m.p. 175-176' (from toluene), by omitting the 
treatment with hydrogen chloride. 

Anal. Calcd. for ClaHloC12N20k3: C, 47.43; H, 3.06; C1,21.54; N, 8.51. Found: 
C, 47.45; H,3.05; C1,21.42; X.8.72. 

When an attempt was made to form the quinazoline 3-oxide by using two equiva- 
lents of chloroacetyl chloride on the amino oxime (cf. Sternbach and Reeder'), the 
chloroacetate ester of 2-chloroacetamido-5-chlorophenyl 2-thienyl ketoxime re- 
sulted. Upon recrystallization from ethanol, it melted a t  167-169'. 
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Anal. Calcd. for Cl~HILClpNrOaS: C, 44.41; H, 2.73; K, 6.91. Found: C, 
44.47; H, 2.83; N, 6.84. 
2mAcetamido-5-chlorophenyl Cyclohexyl Ketone.-Thia ket,onc, m.p. 113- 

115", was prepared in a yield of 50% by treatment of 6-chloro-2-methyl-4H-3,1- 
benzoxazine-4-one with cyclohexylmugnesium bromide as described above for the 
2-thienyl analog. 

Anal. Calcd. for C16Hl&lNO*: C, 64.38; H, 6.48; C1, 12.07; X, 5.01. Found: 
C, 64.29; H, 6.35; C1, 12.72; N, 5.07. 

2-Amino-5-chlorophenyl Cyclohexyl Ketone.-Hydrolysis of 2-acc!tumido-5- 
chlorophenyl cyclohexyl ketone was accomplished as described atmve for tho 2- 
thienyl analog; yield, 45%, m.p. 117-118O after recrystallization from aqueous 
alcohol. 

Anal. Calcd. for ClaH&lNO: C, 65.68; H, 6.7!); N, 5.89. Pour~tl:  C, 65.72; 
H, 6.51; N, 5.97. 

2-Amino-5-chlorophenyl Cyclohexyl Ketoxime.-This oxiinc:, prcparcd in 
pyridine solution as described above, was recrystallized from alcohol and melted 
at 200-202". 

Anal. Calcd. for C13H&1N20: C, 61.77; H, 6.78; CI, 14.03; S, 1 L.O!J. Found: 
C, 61.70; H, 6.70; C1, 13.85; N, 11.08. 
6-Chloro-2-chloromethyl-4-cyclohexylquina~oline 3-Oxide.--Fivc: grams of 2- 

nmino-5-chlorophenyl cyclohexyl ketoxime in 50 ml. of acetic acid was treated 
overnight with 3.2 ml. of chloroacetyl chloride. The residue after evaporation 
was extracted with ether, tho other was removed and the product was rwrystnllizcd 
from aqueous alcohol giving crystah that melted u t  131-132' ( w i t  Tatile I). 
2-Amino-7-chloro-5-phenyl-3H-1,4-benzodiazepine.-A Rolution of 5.9 g. of 2- 

amino-7-chloro-5-pht:nyl-3H-1,4-bcnzodiuzepine 4-oxide hydrochloride in 100 ml. 
of alcohol and 20 ml. of water W:LR Yhaken with hydrogen in the presence of 1.2 g. 
of 5y0 palladium-on-L.h:Lrc:oul until one equivalent of hydrogc!ir had h e n  consumed. 
The solution was filtered and dilut,cd wit,h 100 ml. of cold water to ufford, upon 
treatment with ammonia and recrystallization from ulcohol, 2.2 g. of 2-amino- 
7-chloro-5-phenyl-3H-1,4-benzodiazepine, m.p. 236-237" (see Tatde 11). 

The other deoxygenated compounds of Tables I and I1 were prcyared in the 
game way or by URC of phoaphorus trirhloridc in chloroform aa doscribed by Stern- 
bach, el al.V 
6-Chloro-2-guanido-4-phenylquinazoline Hydrochloride.-2-Amino-5-chloro- 

benzophenone hydrochloride (8.1 g.) wa8 fuHed with 2.5 g. of dicyandiamide at 
140-150° for 3 hr.7 The solid so obtained was washed with alcohol and rc- 
crystallized from aqucouR alcohol containing a little hydrochloric acid. Thc: palc 
yellow product, 2.0 g., melted a t  309-310" (see Table I). 
2-Amino-6-chloro-4-phenylquinazoline Hydrochloride.-2-Aminrr&chlorot~cn- 

zophenone hydrochloride (8.1 9.)  was warmed with 1.0 g. of cyanamide,' B vigorou~ 
roaction taking place. Alcoholic hydrogen chloride (80 ml.) WBH added to  the 
cooled mixture and the product (4.0 g.) was filtered and recrystallizcd from alco- 
hol. The product melted ut 283" (see Table I) .  

(7)  L. E'. Tlicilirig and I L  L. McKec,  J .  Am. Chem. Soc., 74, 1834 (1059). 
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In a series of indanoxypropanolamines, ROCH&HOHCHA, compounds 
providing the best muscle relaxant activity have been found wherein R is 4- 
indanyl, and A is a relatively weak basic secondary amino group., 

Indanoxypropanolamines of the type (I) have been synthesized 
and examined as central nervous system depressants. Related com- 
pounds have been evaluated as analge~ics,~J hypnotics,' anticonvul- 
sants,5'6 and muscle 

H 
I 

ROCHs-&-CH2A R = 4 and 5-indanyl 
A = dialkylamino substituted aminoalkylamino 

I d H  

The indanoxypropanolamines I (Table I) were obtained in fair 

(1) Paper I1 in this aeriea: S. L. Shapiro, K. Weinberg, T. Basga, and L. Freedman, J .  Am. 
Cham. SOC., 80, 3729 (1858). 

(2) Y. M. Beasley, V. Petrow, and 0. Stephenson, ibid., 10, 47, 103 (1958). 
(3) V. Petrow, 0. Stephenson, A. J. Thomas, and A. M. Wild, ibid., 10, 86 (1958). 
(4) W. Sohindler and F. Hkfliger, U. 8. Patent 2,948,719, Aug. 9, 1960. 
(5) F. M. Berger, J .  Pharm. Ezptl. Therap., 106, 450 (1952). 
(6) 8. L. Shapiro, V. A. Parrino, and L. Freedman, J.  Am. Chsm. Soc., 81, 3996 (1959). 
(7) C. D. Lumford, R. P. Mays, J. A. Richman, Jr., and R. 8. Murphey, ibid., 89, 1166 

(1 860). 
(8) (a) J. Cheymol, P. Piganiol, P. Chabrier, and J. Seyden-Penne, Compt. rend., P I ,  1498 

(1860); (b) P. Piganiol, J. Cheymol, J. Beyden-Penne, and P. Chabrier. E d .  LIOC. chim. Francs, 
255 (1861). 


