
Notes 

The Optical Isomers of Metaraminol. 
Synthesis and Biological Activit? 

(-)-l\Ict:~raminol? is a poteiit catecholamine dr- 
plcter i n  heart tissue in a number of animal 
Sliorci, Husfieltl, arid .Ilperb' reported that ( -  ) -  
niet:iraminol i t  rapidly t:~keri u p  and retained b j  9.' ni- 
pithetic nerve endings, gcnerxllj u ith a stoichiometric 
cwhniige betiwen nietxraminol arid iiorepiriephririe 
@routx demonstrated a significant fall in blood pressure 
n it  ti (- )-metaraminol in  four of <is hypertensive 
p:ttieiiti. Besideb a n  indirclct actiori of norepinepliriiie 

e from tissue storage tit(', (-)-metaraminol hn- 
h w i i  ihon-ii to have direct s i  nipat honiinetic action oii 
tl icl  cflcctor orga11.~ .I litrgc. v:wi:ition in the relativc 
t l i r c ~ t   id indirect v;isopreiwr :tctivit> is seen among 
thc foiir po-sibk stereoisonlei's of ephedrine in the 
aimthetized dog with the (lS.2RR) :uid (1S,2S) isomei ' 4 

exhibiting less direct activit? t 1i:m the (1R12S) form I" 
Tlii15, it \va* of interezt to p r e ~ ) a ~ c  the four. opticd 
i*i)iii(v of nietarnminol to determine whether any of 
t l i c w  rctained the potent iiidirect releaye-depletioii 
: ~ C ~ I O I I  - O C J I ~  1~1th ( - ) ) - i i i~ ta r ;~~i i  1 IlR.2S) toget1ic.r 
\\ i t11 :I rductioli  o f  thti t l i r  i> mpat homimct ic 
] ) I 7  )[X'I t > 

Sirict~ cluniitities of both (-i-iiietiiraniiiiol and the 
niothcv licluors from its reioliitioii" n-ere available t u  11- 

\I ( 1  ( i l i o ~  to (Lpimerize thc beiizj lie hydroxj 1 rathci 
t1 i : i i t  to <J iithe*ize and resol.\.(, thcl tli/-co iionier Thv 
i i t u t ( >  cho+ri ( i .p . j  introductioit ot :t t)cJriz> lic group 

0 1  t lw ouzoline, permitted thcl fi l ial  product to h a  
i (>:tdili i.ol>tted and purified (Sclicmc I). 

0 1 1 1  ic-ult5 agree with those of  IIiikx'? who :L.j5ignecl 
t l i (  ( tR,LS)  corihguri~twrr t o  \ -  )-met:traminol 011 ttiF 
\ ) c t \ ~ -  of oi)tic:tl rotory d i + p c ~ i i o i t  a i d  lend further \up- 
[ ) i t 1  t t o  the ut i l i t l  of coupling eoii\t:tnt5 of the tienzylic 
111 c l i o r z c ~ i  t o  clcnion+tratc thc ~ / , ~ j t h j o  01' l i l t  e o  coiihgiii,t- 

. while Iongt>r th,tii d i i w t  hydro1 
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t i o i i  of pheiirt1i;iitolaniiiie~. l Ho \~evc r .  a, anticipated. 
the K:~rplii, eqiiation fail3 to  predict correct structures 
for th(t fivc.-membered osusoliiie riiig. Both t hr ci\ 
(4S'..X) :uid i i ~ ~ t ~ s  (4S,3S) oxazoliiies were i>.nthehizeci 
fo r  compai i*oii c ~ f  their iimr data;  the formcr had :I 

l i t  of 10 Ha and the latter a valiic of 7 

0111~ biological rewlty. summarized in Tsble I .  in- 
clicatcl that oulj  the (1R,2S) itomer of metaraminol 
- h o ~ v \  :ipprcciable activity in cathecholamiiie depletion 
,111cl ; t i l t h >  pcrteiibn (1 ytudies, although the :tciitc 
toxicit\ of  t h c b  various iwmers does not w r y  apprcckt- 
hl1 Similar r e d t -  h:tye been reported for cphedriiic. 
i*onicr, I o  7'he graded dose-respoiise activity i i i  

thii hborator? with subcutaneous (1Rj2S)-metarnmiiio1 
in thc liypertensivr rat agrees with the data of Brunner. 
et ai. Thc ora1 daily doie. of (-)-metaraminol (1R,2S\ 
I h a t  \\-Pr(> fo11ntl tc c effective in the dog were similar 
to  thc  effective d % ixngc (6-22.5 mg) rqiorted for 
i - )-mct:tr:~llliIlt,1 tii:m.' It ~vould appc:tr from t l i c b  

Liritihypertcnsive ineff ectiveness of thc other thrct 
iyoiner* i i i  thv rat  ;tnd dog, thut ;t precise stereo colt- 
figur:ttioii of rnct:tr:i,miriol is critical for retention b!. th(b 
\ympathetic+ w r v e  (>riding ; :m optical isomer of metar- 

;m tihypertc>n,ivr activit wit houc 

u - a s  coniplctcd, llerclc scientist+ 
publl4ied tv  o p : t p r ~  011 metaraminol. Yaari, Ilaab. 
:tiid 7<ngelli:irtlt1i dctuiled the s\ nthesis of tlie r:wmic 
a i d  optic:tll\ x t i v e  thrco iwmei-s by :i more direct hut 
lo\rei \ iclti rout ( k  than ows. 'Torchima. Portw, ;tnd 

i - ( i n i ( ~ ~  ( h i r  I c>.jull iipplemcnt : ~ n d  corrohor.:tt P t how* 

pressor : d o n  waq riot found. 

Stono" r q ) O r t d  c niii 1iiologic:tl activiticks of thr. 
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TABLE I 
hTIHYPERTENSIVE .IND T1SSV.E: C.iTECHOL.IMINE DEPLETIOS ACTIVITY OF OPTICAL I S o l f E R s  O F  ?\IET.IK.~~~I.voL 

7-- Activity, mg of base/kg----------------. 
Acute toxicity 

Antihypertensive act. Hypertensive dog, Tissue Cb depletion mouse. 
Optical isomer R H  ra t ,  AEDx sc hIEAHDa oral ra t  heart, AEDjo (iir) ALDja i r  

1112,2R) or  -)&reo >12 > 24 8 (16) 92 

(1R,2S) 01' i - )-pr?/thro 1 . 1  0.07 0.06 (4) 90 
(1S,2R) or  (+)-erythro >17 > 2 . 1  >6 (4) 122 

IlS,2S) or (+)&reo > 12 >l..i 8 (16) 

a hlinimum effect antihypertensive dose i? the daily minimum dose prodricing a slistained reduction in systolic/diastolic blood pres- 
sure in the unanesthetized dog. 

SCHEME I 

OH 
I - 

NH R 

1. R = H  H 
2, R = PhCO 0-CPh 

3, R = PhCO 
4. R = H  

OCOPh 
I 

5 

OH OH 
I 

CHCHCH 
I 

I 
CHCHCH3 

KHCOPh 3-H. 

6 7, R = PhCH? 
8, R = H  

filtered and di,ied, weighed 32.h g, nip 176-179". Recrystalliza- 
tion from 9 vol of EtOH gave 9 1 5 ,  recovery, mp 179-181°, 
[ W ] ~ ~ D  f4 .4"  (c 1, H20). Anal. (C9H&02.C4He0~) C, H,  N. 
N- [ P-Hydroxy.a-methy~-a-( benzoyloxy)phertethy1] benzamide 

(2).-Benzoylation of either mehraminol base or its tartrate under 
Schotten-Baumann conditions gave a nearly quantitative crude 
yield of the dibenzoyl derivative. Recrystallization from EtOAc- 
hesaiie gave 78-8370 yield of pure material: (1R,2S) or ( -  j- 
e&ro, nip 145.5-147.5', [ C Y ] ~ ~ D  -66.6" (c 5, CHCL) [.4nal. 
(C23H2lX04) C, H, N ] ;  (1S,2R) or (+)-erythro, m p  146-148", 
[CY]~'D f69.0" 

In some preparations tlc on A1203 plates developed with CHCIJ 
showed the presence of a less polar impurity. Purification of a 
sample by dry column chromatography gave crystals melting at 
17:3-17<5.5'. S m r  showed that this was the tribenzoyl derivative. 
Benzoylatioii in pyridine of the dibenzoyl derivative gave the same 
(1R,2S)-N-[(mJ~-dihyd~oxy-a-niethyl)pheneth~l]benzamide di- 
benzoate, [ a I z 5 D  19.2' ( c  5, CHCI,). Anal. C, HI N. 

trans-5-( m-Benzoyloxy )phenyl-4-methyl-2-phenyl-Z-oxazoline 
Hydrochloride (3).-ergthro-N-[P-Hydroxy-a-methyl-m-(ben~- 
oyloxy)pheiiethyl]benzamide (75 g) was dissolved in 400 ml of 
CHC1, and added at  0" to  200 ml of SOCI?. After storing over- 
night a t  j0, the reaction mixtiire uras concentrated at  35" until a 
solid separat.ed. Addition of Et20 precipitated the product in 
50-60G yields: (4i?,3i?) isomer, mp 154-1560J [ a ] * ' ~  f30.1" 
(c 1, HOAc) [Anal. ( C Z ~ H I ~ S O ~ . H C I )  H, S ;  C: calcd, 70.13; 
fonnd, 69.361 ; (4S,5S) isomer, mp 153.5-156.So, [aI25o -64.9" 
(c  3, CHClr) (Anal. H, N;  C: found, 69.54). 

The mother liquor from the above preparation contains more 
product, but i t  is contaminated with a-(1-aminoethy1)-m- 
hydroxybenzyl alcohol dibenzoate hydrochloride. This com- 
pound [(1Sj2S) isomer] was prepared in 8670 yield by refluxing 
1 g of II.HC1, R = CsHsCO [(4S,5S)isomer] with 7.5 ml of H,O 
and 2.5 nil o f  concentrated HCI for 30 min; mp 221-222', 

.5, CHC4) [And.  c, H, s]. 

[ c Y ] ~ ~ D  -27.4" (c 0.3, 1 :  1 HOAc-H&). Anal. (CZ~HZIXO~"CI) 
C, HI N.  

trans-m-(4-Methyl-2-phenyl-2-oxazolin-5-yI)phenol (4).--h 
mixtiire of 16 g of benzoyl oxazoline (3), 16 g of KzCOI, 60 ml of 
H20, and 48 ml of EtOH was stirred and refluxed for 7 hr. The 
EtOH was removed in vacuo, HzO was added, and the prodwt 
was collected by filtration: yield 91-95%, mp 172.3-175'. 
Samples were recrystallized from EtOA4c for analysis: (4S,5S) 
isomer, mp 175-177', [ a I z 5 ~  77.4" (c 1,  EtOH), nmr showed CHO 
at  3.98 ppm with J = 8.6 Hz in TFAA and at  4.96 pprn with 
J = 7 Hz in CDCL [Anal. iCleHlsNO2) C ,  H, XI :  (4R,5R) 
isomer, mp 172-175", [ a I z 5 ~  -76.3" (c 1, EtOH) [Anal. C, H, SI. 

(4S,5R)- or cis-m-(4-MethyI-2-phenyl-2-oxazolin-5-yl)phenol. 
--A mixture of 2.68 g of (1RI2S)-metaraminol and 2.45 g of ethyl 
benzimidate was warmed under slight vacuum on a steam bath 
for 4 hr. The residue was converted to the hydrochloride, dis- 
solved in 23 ml of boiling EtOH and filtered rapidly. Addition of 
10 ml of Et20 and cooling gave 2.90 g of crystals, mp 167.5- 
169.,5", [ 0 1 1 * ~ ~  -185.6' (c 1, EtOH), nmr on the crystalline base 
showed CHO at 6.55 ppm with J = 10 Hz in TFAA and a t  5.55 
ppm w i t h J  = 10 Hz in CDCI3. Anal. (CIBH~SNOP.HC~) C ,  HI K. 
a-( 1-Aminoethy1)-m-hydroxybenzyl Alcohol Benzoate Hydro- 

chloride (5).-trans-(4-1LIethyl-2-phenyl-2-oxazolin-5-yl)phenol 
(30.4 g) was suspended in a solution of 30 ml of concentrated 
HC1 and 240 ml of HzO. The mixtiire was heated to boiling, 
filtered, and cooled to  precipitate the product in  84-865 yield: 
(1S,2S) or  ( - )&reo isomer, mp 220-222', [ a ] " D  -53.8' ( c  1, 
RIeOH), nmr showed CHO at 6.21 ppm with J = 8 Hz in TFA41A 
[Anal. (CL6H1,NO~.HC1) C, H, 31; (1RJR) or (+)&reo 
isomer, mp 219-221", [ a I z 5 ~  f49.2" (c 1, NeOH) [Ana/.  C, H, s] 
(1R,2S) or i+)-e ,y thro isomer, mp 244-245" dec, [ C X ] ~ ~ D  +%.So 
( c  1, JIeOH), nmr showed C H O  a t  6.25 ppm with J = 2 Hz in 

N- [ P-Hydroxy-a-methyl-m-( benzy1oxy)phenethyll benzamide 
(6).-A mixture of 5.80 g of e-( 1-aminoethy1)-m-hydroxybenEy1 
alcohnl benzoate hydrochloride, 20 ml of 2 -Y NaOH, 2.54 g of 
CJH,CH,CI, and 40 ml of Il>ISO was stirred overnight. H20 
(50 ml) was added and the mixtiire was cooled aiid scratched t o  
indlice crystallization. Recrystallization of the crude crystal.; 
from EtOAc-hexane gave 5.21 g of product (77%): (1S,2S) o r  
($1-threo isomer, mp 110-113", [ a ] " D  +54.0" (c 1, CHCIJ) 
[dnal .  (C23H23N03) C, HI X] ; (1RJ2R) or ( -  ) - t h e 0  isomer, mp 

a-( 1-Aminoethy1)-m-( benzy1oxy)benzyl Alcohol (7),-A mix- 
tiire of 4.02 g of 6, 10 g of XaOH, 10 ml of HzO, and 20 ml of 
AleOH was stirred and refliixed for 6 hr. Addition of 50 ml of 
H,O dissolved the gelatinous white precipitate. The product was 
extracted with Et,O. 

The (1S,2S) or ( + ) - t h e 0  isomer Fa3 isolated as the hydro- 
chloride in 867, yield, mp 159-161'. Anal. (ClsH,sS02.HCl) CI. 

The (1R,2R) or ( -  ) - t h o  isomer was isolated as the acetate 

DIISOd6 [Anal. C, H, XI. 

107-110°, [ a I z 5 D  -54.2" ( C  1, CHC4) [Anal. C, HI N]. 

in 73% yield, mp 170-172", [ O ~ ] ~ ' D  -24.7" (c 1, EtOH).  Anal. 
( C I ~ H I ~ N O , * C Z H ~ O Q )  C, H. N. 
a-( I-Aminoethylj-m-hydroxybenzyl Alcohol Acetate Salt (8).- 

a-( I-Aminoethy1)-m-(benzyloxy)benzyl alcohol acetate (10.8 g), 
1 0 g of 10% Pd-C, 20 ml of HOA4c, and EtOH to a total volume 
of 200 ml was hydrogenated at room temperature. Hydrogena- 
tion was complete in 10 min. Concentration of the filtered re- 
action mixtiire gave a syrup which was crystallized fiom 25 ml 
of EtOH to give 5.9 g (76Y0), mp 186-189". 

The (1S,2S) or (+)-threo metaraminol acetate had [ a I 2 ' ~  
34.6' (c 1, H20). ilnal. (CgHI3XO2.C2H4O2) C, H, ?;. The 
(1R,2R) or ( -  )-three metaraminol acetate had [ a I z 5 ~  -30.8' 
( c  1, HJO): nmr showed C H O  at  4.95 ppm with J = 6-9 Hz 
in DJO. Bnal. C, H, N. 




