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TABLE IIasb 
p O 1 - - - - - - - - - ,  -Blood pressur- -Heart rate- 

Duration, Compound Dosage, Change, Duration, Change, Duration, Change, 
NO. m g / k  % mi n mm Hg min 7% min 

I1 10 19 5 14 25 -9 25 
VI 10 11 16 17 5 - 11 15 
VI11 10 70 9 42 15 - 47 15 
I X  10 100 20 7 12 4 3 
X I  10 33 12 15 10 23 20 
X I 1  10 31 8 0 0 0 0 
XI11 5 13 .& 14 15 -8 15 
XIV 10 37 17-  12 7 -7 2 
xv 10 9 -2- 8 15 0 0 
XVIII 10 11 7 0 0 -7 10 
XX 2 59 1 - 30 20 21 20 

The change in 01 tension of the coronary 
sinus blood (pOz), heart rate, and blood pressure were recorded by a procedure described in H. G. Schoepke, T. D. Darby, and H. D. 
Brondyk, Pharmacologist, 8, 204 (1966). A compound possessing useful vasodilating activity should cause no increase in POP for ex- 
tended periods with minimal effects on heart rate and blood pressure. Von P. Heistracher, 0. Kraupp, and G. Spring, Arzneim-Forsch., 
14, 1098 (1964). b The compounds which were prepared but not listed in Table I1 were either ineffective in raising the p0z or had 
adverse effects on blood pressure and heart rate. 

0 The compounds were injected in the jugular vein of anesthetized dogs at  2-10 mg/k. 

chloride.HC1 (0.12 mole), pyridine (0.24 mole), and 150 ml of 
CHCL. The reaction mixture was stirred and refluxed gently in 
a steam bath for 1.5 hr. The reaction mixt was cooled and added 
to ice-HI0 mixt. The CHCh layer was washed successively 
with 0.5 S NaOH soln and cold H20. The CHCla layer was 
dried (hIgSOa) and the solvent was removed under reduced 
pressure. The residue was treated with Et20 and crystallized 
(see Table I). 
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In  a pioneering resolution' L-( - )-N-acetyl-CY-methyl- 
phenylalanine was obtained in a low yield and in a state 
difficult to  purify. Since in most manimalian physiol- 
ogy the derived L-amino acid is likely to  be the active 
antipode and since the interpretation of test results is 
easier if one isomer is essentially free of the other a more 
efficient separation seemed highly desirable. 

From an ethanolic solution of DL-N-acetyl-a-methyl- 
phenylalanine, a cinchonidine salt of the L-(-) enan- 
tiomorph precipitated. One crystallization was suffi- 
cient to  free the salt from traces of the D-(+)  isomer. 
Quinine, brucine, strychnine, and D-( +)-phenethyl- 
amine formed no solid salt or gave salts of racemic start- 
ing material. Cinchonine formed an insoluble salt of 
the D-(+) enantiomorph. This is not surprising since 
cinchonidine and cinchonine are mirror images at the 
most basic portion of these molecules although overall 
they are diastereomers. The cinchonidine salt was de- 
composed and the N-Ac group hydrolyzed with HC1 to  

(1) S .  Terashima, K. Achiwa, and S. Yamada. Chem Pharm. Bull., 14, 
1138 (1966). 

yield L-( - )-CY-methylphenylalanine. HC1. This pro- 
cess yields about half of the total L-(-)-amino acid as 
the HCI salt essentially free of D-(+) enantiomorph. 
The free amino acid was obtained by treatment with an 
ion-exchange resin. By reason of greater water solu- 
bility the HC1 salt is generally preferred over the free 
amino acid. 

The mother liquors from the cinchonidine salt en- 
riched in D-( +)-N-acetyl-a-methplphenylalanine were 
decomposed and the cinchonine salt prepared. At this 
stage L-lysine and L-arginine salts afforded no useful 
purification. The cinchonine salt was processed as 
above to obtain the corresponding D-( f )  antipode. I n  
principle the resolution could be started with either cin- 
chonidine or cinchonine salt but in practice the cinchoni- 
dine salt was obtained in higher yield and led directly to  
the desired L enantiomorph. Purity of the enantio- 
morphs was verified by phase solubility analysis. 

Ord spectra mere obtained on the L-( -) HC1 salt and 
on the L-(-)- and D-(+)-amino acids. These data are 
listed in Table I along with those for the D-( +)-HC1 salt 

TABLE I 
OPTICAL ROTATORY DISPERSION 

D - ( f ) -  
L-(-)-AA.HCI AA'HC1 L-( - ) -AA D- ($ ) -AA 

A ,  mp +,a degrees degrees +,a degrees +,' degrees 

400 0 - 8 . 4  - 10 + 10 
350 + 15 -22.9 0 0 
300 + 60 -68 8 + 40 - 40 
260 $320 + 300 - 300 
220 +4000 f3100 - 2800 
CC 0.102 0,257 0.033 0.101 

a The values of @, the molecular rotation at 2j0,  are ilO7, or 
Spectra were obtained in 1 M HC1. i 2 0 "  whichever is larger. 

At 18.5' in 3 Ill HCI. The concn is listed in per cent soln. 

obtained by Terashima, et aZ.1 The agreement is satis- 
factory considering the variation in temperature and 
concentration. With each sample the first extremum of 
a Cotton effect was reached at  220 mp. Superimposed 
fine structure, due to  optically active Ph  absorption 
bands, is present in each spectrum between 245 and 
270 mp. Pharmacological testing2 of the individual 

(2) M. L. Torchiana, C. C. Porter, C. A .  Stone, and H. M. Hanson, 
Biockem. Pkarmacol.. 19, 1601 (1970). 
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enantiomorphs shows that all the heart-depleting cate- 
cholamine activity resides in the L-( - )  isomer. L-( - ) -  
CY-A Icthylphenglalanine is a tyrosine hydroxylase inhibi- 
tor rind its pattern of biochemical m d  pharmacological 
bchivior falls between those of L-( -)-a-methyl-11-tyro- 
sine, a pure tyrosine hydroxylase inhibitor. arid I ) L - ~ -  
metliyl-)rz-tyrosine whose effects are related to  its rapid 
metabolism to metaraminol. 

This resolution makes available L-( - )-a-met hylphe- 
nylalani~ic for study of metabolic inhibition and meta- 
bolic pntlirvnys. It l i n ~  already been useful in an elc- 
g:mt chiral qtiidy. j The I)-(+)  enaiitioniorpli may find 
we in  :intibiotic peptides xliere substitution can be 
made for I)-( +)-phe~iglala~iinc. 

Experimental Section' 

i)~,-iV-Acetyl-a-methylphenylalanine.-With recrystn from 
58:';) EtOH the title compoiind, mp 199-201" (lit. mp 19G-197°,1 
1!Li-19io,5 203-204" n), war obtained in two crops from UL-W 
niethylphenylalaniiie (93.09;) by Schotteri-Bauman aoylatioii: 
p1T1 3 4.6 XeOH).  Anal. (C12H&03) C, H, Y, Eq. F t .  

I,-( - )-AV-Acetyl-a-methylphenylalanine, Cinchonidine Salt.- 
T o  a soln of 234 g (1.058 moles) of 12'-acylamino acid in 438 ml of 
alis Et011 was added a sohi of 312 g (1.058 moles) of ciiichoiiidiiie 
in 438 ml of ahs EtOH. The mist was cooled io room temp, 
dild Tvith Et20 (11130 ml), seeded with crystals from a probe 
experiment, and allowed lo stand overnight, at 25,". The ppt 
\vas washed with three 75-ni1 portion of 3: 1 EtrO-EtOH. The 

of salt amounted to 222.5 g (8 .37;), nip 207-210'. Re- 
n from EtOH-EtnO a> before yielded 163.0 g (59.7%), nip 

213-216"; [ a ] ; i g z 3  -49.2 i 1.0" 1c 1, ab' EtOH) sriitable for 
fiirther processing. The aiialyiical material was crystd to coii- 
siant value-: nip 218-211)o dec: [aIjisz3 -47.0 i 1.0" (c  1, 
a b  15tOII); IIV niax (3IeOII) 225, 285, 302, and 315 mp (log e . .  
4.er)7, 3.i1, 3.59, and 3.50); ir spertruni consistent. And. (GI- 
II3;S304) c, €I. N. 

I,-( -)-AV'-Acetyl-a-methyIphenylalanine.-To 1750 ml of 1 1 2 0  
and 131 nil of 2.5 S HCI \vas added 163.0 g (0.316 mole) of the 
above cinchonidine salt and the mist was stirred at 0-5" for 1 hr. 
A n  additioiial 172-ml portion of 2.5 S IICl \vas added and the 
stirring was coiitiiiued a t  0-3" for 1 hr. The mixt was then filtered 
aiitl the ppt w a s  waqhed with three 75-nil portions of cold H20. 
The yield of product amoiinted to  64.4 g ( 9 2 . 2 5 ) :  mp 203-20.7': 
[a]i;324 -42.1 i 1.0" (c 1, abs EtOH). The anal. material W R . ~  

mp 206-207' (lit.] mp 196.3-200.5"); 
iiv inax (AIeOIl) 252, 257.5, 263, and sh 24i..j mp (log e 2.17, 
2.24, 2.00, and 2.00): ir spectrum coii4steiit. Further rryhtri 
did not rhaiige the meltiiig noiiit or rotation. .Innl. iCIz- 

, td from 3IezCO: 

.~ 
IIl,TOa) C, IT, S, eqiiiv wt .  

L - (  - )-a-MethvlDhenvlalanine.HCI.-To 536 ml of G S H C ' I  
 vas ad&d 64.4 10.2il  mole) of the acetylamino acid. After 
(i h r  at  reflux ihe mixt Tvas cooled to 25' spontaneously theii at  
15' fo r  30 min. The mix1 \vas filtered a d  the ppt was washed 
if-ith three 25-nil portions of 2 S HC1 at 0-5'. The yield of 
I--(- )-a-~iiethylpheiiylalaiiirie 'HCI amounted t o  35.1 g (88.OC; ) :  

complex [ 0 1 ] j ~ ~ ~ ~  +142" (c  0.2, CuS04 w I 1 1 ) ; ~  IIV max (NeOH) 
2.-12, 2r~8, 263, and sh 247.5 mp (log e 2.24, 2.30, 2.19, and 2 .11) ;  
ir .;pectriim consistelit. Ann/ .  f C ~ , , H l ~ S 0 ~ ~ € T C l )  C, 1-1, PI, 
S,  equiv w t .  

I.-( - )-a-Methylphenyla1anine.-The amino acid ,HCI \vas 
dissolved iii H 2 0  and passed over a coliimii of resin, IR-120 

Core)., li. .J. hIcCaully. and I I .  S. Saclidex., .I.  Amer. Chem. Sur. ,  
92, 2476 (1970). 

(4) i\Ielting points were taken x i t l i  total immersion thermometers and are 
tincorrected Rotations were measured on a Zeiss polarimeter and ord on a 
Car?- Alodel 60 Spectrometer. XI1 samples were dried in v n w o  a t  50".  
JWiere analyses are indicated by syml,ols of the element or property the 
analytical results obtained for those elements or property were within +0.4Tc 
of the theoretical \-slues. 

( 5 )  €1. I<.  . \ lmond,  Jr . .  D. T.  Manning, and C. Niemann, Biochemistrg, 1, 
24:i (1962). 

(6)  'I?. S .  Gliosli, 1 1 .  Illiattacliarya, and S. Da t t a ,  J .  Indian Chem. S o c . ,  
34,  ,417 (1937) .  

( 7 )  I?. L\-. Tristrani. ,J. ten Uroeke, U. F. Reinliold, 11. Sleteinger, and 
I ) .  1;. V'illiam3, J .  Ore. Chem.,  29, 2053 (1964). 

mp ~ ' 1 7 - 2 1 9 ~ :  j n 1 , ; s * 3  -2.1 0.50; p ~ l  2.6 (H,o); cu salt 

~ -. ..~ .- 
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Boos and associates for microanalytical data, to  Ilessrs. 
A. B. White and R. W. Walker for phase solubility 
analysis and infrared spectra, respectively, and to spectively. 

Drs. C. C. Porter and J. J. Wittick for pharmaco- 
logical testing and optical rotatory measurements, re- 
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In connection with our interest in pharmacological 
properties of paraconamide derivatives, we have syn- 
thesized some derivatives of y,y-pentamethylene- 
paraconamide. However, none of the compounds de- 
scribed here (Table I) was active when screened for 

TABLE I 
N- ARYLPARACO NAMIDE 

Cc:"-T=" HC-CH? 
I 

CONHAr 
Recrystn Yield, 

NO. .I r Alp, OC solvent 70 Formulaa 

1 CsHs 195-197 MeOH-H20 87.6 C16H19xo3 
2 2-ClCsH4 118-120 EtOH-HZO 79.6 CIGHISC~SOB 
3 4-C1C6H4 207-210 hIeOH 74.5 CisH18ClN03 
4 a-CloH, 21G211 MeOH 92.9 C~eH2iN03 
5 P-CIOH~ 175-176 EtOH 91.6 CioH21NOa 
0 All compds were analyzed for C, H, P;. 

insecticide, fungicide, and herbicide activity. The 
methods of preparation are adaptations of known pro- 
cedures. 

Experimental Section' 

r,-pPentamethyleneparaconyl Chloride.--A mixture of 9.9 g 
(0.05 mole) of 7,r-pentamethyleneparaconic acid2 and 10 ml of 
SOCIZ was refluxed for 6 hr. Excess SOClz was removed under 
diminished pressure, then PhH was added and evapd to dryness. 
Recrystii of the residue from hexane gave 10.1 g (93.5y0) of 
product, mp 86-87'. A n a / .  (CloHI3C1O3) C, H.  

General Procedure for Compounds Listed in Table 1.-To a 
solti of the appropriate amine in 10-40 ml of PhH was added a 
s o h  of 0.05 mole of acid chloride iri 90 ml of PhH a t  room temp 
and stirred for an additional hr. The sepd cryst were collected, 
washed with HzO, and recrystd to give the pure paraconamides 
listed in Table I. 

(1) All melting points are uncorrected. hficroanalyses were performed b y  
The  analytical results obtained for the  indicated ele- 

(2)  \T. S. Johnson, C.  E. Davis, R .  H.  Hunt ,  and G. Stork, J .  Amer. 

Miss Teruko Nisi. 
ments are within +0.3Y0 of the theoretical values. 

Chem. Soc., T O ,  3021 (1948). 
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In  a recent paper, Alatsuhiro and Furst' have ques- 
tioned the identity of 2,3,6-trimethoxy-P-phenethyl- 
amine, whichwas first reported byllerchant and Mount- 
walla2 and later by  US.^ The present paper concerns 
an unequivocal synthesis of this amine n-hich had not 
previously been reported by us in our investigation of 
the deamination of polymethoxy-P-phenethylamines by 
liver monamine oxidase. 3 , 4  

Experimental Section 

2,3,6-Trimethoxyphenylacetonitrile.-A slurry of 100 g (0.47 
mole) of 2,3,6-trimethoxybenzoic acid, mp 148-149" (reported,6 
148-149"), obtained in 617, yield from 1,2,4-trimethoxybenzene 
by the procedure of Gilman and Thirtle,6 in 1 1. of dry C& was 
added gradually to a stirred mixt of 38 g (1  mole) of LBH in 1 1. 
of anhyd EtXO. The mixt was stirred and heated under reflux 
for 4 hr, cooled, and decompd with H10 and dil H?S04. The 
Et,O-C& layer was sepd, washed with H20, dil ?;a2COo, and H20, 
dried (MgSOa), and filtered. The filtrate was treated with 5 ml of 
pyridine and 75 ml of SOC12 was added slowly. The mixt was 
stirred a t  room temp for 2 hr and poured into ice-H20; t'he org 
layer was sepd, washed (H20, dil Na2C03, H20), dried (-\lgSOa), 
and filtered and the solvents were evapd. The residual oily crude 
chloride was dissolved in 700 ml of l l e 2 C 0  and stirred for 28 hr 
with a soln of KCN in 300 ml of H?O. The l I e 2 C 0  was evapd, 
and the residue was extd with EtlO; this ext was washed (HsO) 
and dried (JlgSo,), the Et20 was evapd, and the residue distd; bp 
128-133" (0.25 mm); yield, 24 g (2354) .  Anal. (CIIIIIBNO~) 
C, H, N. 
2,3,6-Trimethoxy-P-phenethylamine.-A s o h  of 16 g (0.077 

mole) of 2,3,6-trimet~hoxyphenylacetoiiitrile in 60 ml of MeOH 
contg 8.3 g of NH3 and 10 ml of Raiiey S i  catalyst slurry were 
placed in a 300-ml stirring aiit,oclave, which was sealed and 
pressured to 105 kg/cmZ with H?. The niixt was stirred and 
heated at  123' for 2 hr and filtered, the MeOH was evapd, and 
the residue was distd; bp 110-113" (0.4 mm); yield, 13.9 g ( 8 6 5 ) .  
A soln of the free base in Et20 treated with dry HCI gave the 
HCl salt, mp 122-123" (reported' 134-135'), after one crystn 
from EtOH-EtOAc-EtzO, After 2 more recrystns from i-PrOH- 
EtOAc (1:3), the HC1 salt melted at  131-132" (Fisher block). 
The tlc (on silica gel (Chroma-Plate 7 G),  developed with l-B~i- 

(1) B. hlatsuhiro and A .  Furst ,  J .  .Wed. Chem., 13, 973 (1970). 
(2) J. R. Merchant and  A .  J. Mountwalla, J .  Org .  Chem., 23, 1774 (1958). 
(3) L. C. Clark, F. Benington, and  R .  D. Morin, J .  .Wed. Chem., 8, 353 

(1965). 
(4) L. C. Clark, F. Benington, and R. D. hlorin, .Ilabnmn J .  M e d .  Sci., 1, 

417 (1964). 
( 5 )  H. Gilman and  J. R. Thirtle, J .  Amer. Chem. Soc., 66, 858 (1944). 


