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A New Synthesis of &@-Diphenylalanine and 
Related Unnatural a-Amino Acids' 

Sir: 
We wish to report a new, excellent route to the 

unnatural amino acid, dl-p,p-dipheiiylalanine (I), a 
method which we believe is general for the prcpara- 
tion of many aryl analogs of this amino acid arid 
to be much superior to previously described meth- 
ods2 for the synthesis of I. 

(CJ15)2CH-CH(NH2)COOH 
I 

Unsaturated azlactones arc frcqueiitly coiivcrtrd 
to a-amino acids by hydrolytic and rcductivc 
incthods. Compouiid I cannot be ohtained by this 
conventional route because all attempts to prcpaic 
the required azlactone, derived from benzopheiioiic 
and aceturic (or hippuric) acid, have been unsuc- 
cessful. 

Wc have previously r ~ p o r t e d , ~  however, that  2- 
phenyl3-benzylidene-ci-(4H)-oxazolone (11) reacted 
readily with benzene in the presence of anhydrous 
aluminum chloride to give the 1,4 addition product, 
2-phcnyl-4-benzhydryl-5-oxazolone (111). V'hcii 
this reaction is conducted in a nitrogen atmosphere, 
yields of 70--757l, of 111 arc obtained. This satu- 
rntcd azlactone has bceii convcrted in nearly 
quantitative yield to the N-benzoyl dcrivative of I, 
ni.p. 192-193', by heating under rcflux with 
ethnnolic sodium hydroxide for twenty-four hours. 
Calcd. for C22H18N03: C, 76.52; 11, 3.31%. Found: 
C, 76.47; H, 5.44%. This compound was identical 
with thc derivative prepared from n sample of I 
which had been obtained via the hydantoin route.2C 

The hydrobromide of I, m.p. 205', was then ob- 
tained in 90% yield by heating the N-benzoyl com- 
pound under reflux for six hours with a 1:2 (by 
volume) mixture of 48% hydrobromic acid and 
glacial acetic acid. Calcd. for C1JI16n'02Br: C, 
35.90; H, 4.9G; S,  4.34. 1;ound: C, 5G.li; II, 5.16; 
N, 4.24. Thc hydrobroniide was converted to the 
hydrochloride, from which P,P-diphcnylalaninc, 
m.p. 234' (dcc.), was isolated by dissolving the 
salt in water and carefully adding O.1N sodiuni 
hydroxide until precipitation occurred (pH 7). Thc 
over-all yield from I1 was 63%. 

An indication of the scope of the method is illus- 
trated by the preparation of the following new 
amino acids from thc appropriatcly substituted 
azlactoncs: 
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c1 
I 

aCH-CH(NH,)CO,H, / m.p. 203-204" (dec.), 52% 

CI 

,CFI--C" ("2) CO1H, 
c1 

/ 
CsH: m p 189 1'31 (dec.), 57y0 

and (p-XO,C,II,) (C&) CII-- CII (NIIs) C0211~IIUr, 
1n.p. 213-%17', 80%. 

Other preliniiiinry rcsults indicate that while 
elcctron-witlidrawillg subst itucnts on the arylidcne 
ring (>iihaiice the addition reaction, electron donat- 
ing groups (c.g., -0CI13 and -CHJ) give mud1 
1owc.r yields of the correspoiiding saturated azlac- 
tones. Full details of the method will be reported 
in a forthconiing paper. 
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Steroids and Related Natural Products. IV.  
Reduction of Lactones to Cyclic Ethers',' 

Sir: 
A rcceiit commuiiicntion froin this laboratory dc- 

scribed thc direct rcduction of scvcral esters to 
ether derivatives cinployiiig a reagent prepared 
from lithium aluminum hydriae and boron tri- 
fluoride ~ t h e r a t e . ~  We wish now to report the suc- 
cessful replacement of lithium aluminum hydride 
by lithium or sodium borohydridc415 and the course 
of this iiovel reductio11 rcacation with several five-, 
six-, aiid seven-membered lactoiles and forniic acid 
esters. 

111 gciieral, rcduction was nccoinplished by add- 
ing :L boron trifiuoride (15-30 moles) ctherate solu- 
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(4) An interesting stiitly of prcparativc procedures for tlie 
liydroboration of olcliiis by 13. C. Brown, K. J. Rlurr:iy, 1 , .  
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(5)  'i'hcse eslwrinicnts suggrstctl tha t  a reagent derived 
from boron trifluoride and diboraiie might be responsible for  
the unusual course of the  reduction reaction. Evidence favor- 
iiig this proposal will bc prescntcd in a subscquent paper by 
G. R. Pett i t  aiid T. R. Kasturi. 


