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CsH6 gave 1.60 g (16% yield) of 3a: mp 191-193"; Y (rniiieral 
oil) 1675 em-1 (CO); T (DalSO-d) 4.69 (CHZ), 3.82 (KHz). 
.InaZ. ( C I ~ H I I C I N ; ~ ~ ~ )  CI, N. 

5.11-Dihvdrodibenz b e l  ~1,4loxaze~ine-5-carboxamide (3b).- . . _ .  . ~ 

The'experimental conditions describei above were employed &th 
8.20 g (0.042 mole) of the heterocycle; the intermediate crude 
carbamoyl chloride could not be iiiduced to crystallize and as a 
black tar was treated with absolute ethanolic ammonia for 18 
hr at 100". Chromatography on 100 g of activated alumina 
gave 2.50 g (30Tb recovery) of unreacted heterocycle arid 4.10 g 
(37yG yield) of crude 3b, mp 195-196'. Recrystallization from 
C&6 gave 2.75 g (25% yield) of 3b: mp 201-203O; Y (mineral 
oil) 1655 cm-' (CO); T (D3ISO-d) 4.70 (CH,), 3.95 (NH,). 
Anal .  (C14H1zK202) C, H, N. 
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We have investigated the relation of physicochemical 
properties of a series of S-(phenoxyethy1)cyclopropyl- 
amines to their inhibition of the enzyme, monoamine 
oxidase [E.C. 1.4.3.4 Monoamine: 0, oxidoreductase 
(deminating)]. This approach was based upon the 
success of Hansch and his co-workers' in applying sub- 
stituent constants to correlate structure and activity 
of a variety of biologically active compounds. They 
used the Hammett u, an electronic parameter, and X ,  a 
constant derived from the partition coefficient, to cor- 
relate with bio!ogical activity. 

Experimental Section 

Compouiids of structure 

were syiithesized as hydrochloride or hydrobromide salts, aiid 
their identities were verified by physical met,hods.2 Table I 
shows the 11 sirbstitiieiit for all compounds included iii this study. 

Enzyme Inhibition.-Monoamine oxidase irihibitiori was de- 
termiiied by a method previoiisly de~c r ibed ,~  measuring enzyme 
activity spectrophotometrically with kynuramine as sitbst rate. 
Iuhibitioii by four t.o ten different concentrations of each in- 
hibitor was determined. The inhibit,or was, in each case, allowed 
to react with the enzyme for 30 min prior to the iiiitiation of 
enzyme action by substrate addition. The results were plotted 
as percent inhibition us. the negative logarithm of the inhibitor 
concentration. From the plot, the pZjo value (negative logarithm 
of the iiihibitor coriceritration producing 50% irihibitioii) was 
determined. The source of enzyme was mitochondria prepared 
from rat or human liver by the method of Hogeboom.5 
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4-Br 
3,4-CI2 
3-NO2 
4-LIe 
3,5-C1, 
3-CF3 
3-Cl-431e 
3-Br 
3-lIe-4-Cl 

4-LIeO 
3,4-31e2 
3,3-JIe2 
3-lle 

3-C1 

TABLE I 
SUBsTITUENT CONS'l'.LWS 

z y  X U  

0 0.23% 
-1 .0  0.600 
- 1 . 3  0.710 

0 -0.170 
- 2 . 0  0.746 
-1 .3  0.415 
-1 .0  0.203 
-1 .3  0.391 
-1 .0  0 .  138 
-1 .3  0 ,  3 i d  

-1 .0  - 0 ,  "39 
- 2  0 -0. 1;:s 
- 1 . 3  -0,069 

0 -0.268 - 

z*  
1.02 
1.46 
0 .11  
0.52 
1.52 
1.07 
1 .28  
0 .94  
1.21 
0.76 
0.04 
1 .03  
1 ,02  
0.51 

3,3-lIe&Cl -2 .u  - 0 .  1::s 1.02 
3,4,5-3Ie3 -2 .0  - 0 .  308 1 .i4 
4-N=NCsHj 0 0.640 1.71 
4-NHz 0 -0.660 -1  63 

Calculations.-When a correlation of iiihibition with u arid 
?r was attempted, it was noted that the mefa pobitioniilg of a 
substitilent had a deleterious efTect on the iiihibitory activity of 
the compound. For this reason, an arbitrary parameter, y, was 
introduced to account' for this assumed steric iiiflrierice of nieta 
substitueiits. In  general, the decrease iii inhibitor efficiency 
produced by a single meta substituent 011 the parent molecule 
[iC'-(phenox~-ethy1)cyclopropybmine] was about twent'yfold, 
aside from its electronic and partitioil contributions. With other 
substitmiits present, however, this effect was less pronoiinced: 
the decrease per substituent in this case was about teufold. 
These sterically attributed alterations represent changes iii 

effective coricentration of the inhibitor and can be presumed to 
be logarithmically related to the 50% inhibition level as indicated 
in the correlation equation. On this basis, ?-substituent con- 
stants were assigned as follows: 0 for a para substituent, -1.3 
for a lone meta subst'ituent, and -1.0 for a nieta substituent 
iu the presence of other substituents. Table I lists siibstitueiit 
coristaiits for all of t,he compounds reported in this stitdy. 

Results and Discussion 
Table I1 shows the inhibition of the rat liver enzyme 

by 16 nzeta- and para-substituted compounds in the 

R 
4-Bi 
8,4-C12 
3-NO2 
4-l.Ie 
3,;5-c12 
3-CF3 
3-CI-4-3le 
3-Br 
3-lIe-4-CI 
3-Cl 
4- l Ie0  
3,4-i\Iez 
3,.i-Lle2 
3-Ale 
:3,5-3 [ea-4-('l 
3,4, .?-Ales 

4-x=XCs& 
4-XHz 

*Iao-- 
Calcd 

6 .  30 
6.30 
3.93 
5.77 
j . 6 7  
5.67 
3 , 63 
3 .61  
.i , 56 
5 .54  
5.51 
4.91 
4 .81  
4 .81  
4. T O  
4.u4 

7.28 
4 . 3 7  

Predictioiis 

Obsd 

6.64 
6.30 
5.76 
5.69 
5.68 
4.98 
.j, 7.5 
5 .64  
6 .06  
.i ,82  
5.46 
4.71 
4.85 
4.78 
4.70 
3 . 5 4  

7.56 
4.40 



&&Substituted l-~Ieth?I-l(2H)-phthalazinolles 

q H  i 

R O  
2a, I:  
b, I! 

,lccurcliiig t o  t tic escclleiit revioivh o i i  tlic chciiiisiry 
of 1 (2H)-~)htlialuxiiic)~ies~ compouids with e le~t~ro i i -  
withdrawing aiid cloctron-do1iati~ig grouiw t i t positioii h 
112i.r.c riot been clstcnsively studied. Sitt cr :tiid Sell4 
studied the mechanism of the closclJ- rcl~itccl re:ictioii 
betwxii pht,halaldehydic acid and I)he:iiylhytli 
They succeeded in isolating an intermediate 1iydr:tzoiir~ 
and characterized it 1)rior to cyclization to  th(1 2-lihc>tiyl- 
1 (.'H)-1-'hthalaairionc. Since jve ass~inicd that t Iic 
reactions reported Iiere followed a similar niechaiiisiii, 
we made xio effort' to trap an intermediate. 
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,, 68, 131 I (1046) .  

Yurk, N. Y., l!i% 1, t!!). 

(-1) P. C. S i t t e r  and . I .  11, a a ~ ,  J .  C i i e n ~ .  . S U L  I 1  L T r  ! l ! i l ! ! ! .  


