
g (0.31 mole) of MeI. The solutioii wab left for 24 hr a t  room 
temperature and then concentrated to one-third the original 
volume. A solution of 41.2 g (0.30 mole) of anthranilic acid in 
600 ml of EtOH was added. After reflux for 7 hr the precipitate 
(13.8 g, 207,, mp 192-196') was collected. The filtrate was 
concentrated and a further crop of 11.8 g (17%) was obtained. 
The product was recrystallized from DMF-EtOH-H20. 
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Ever since the introduction of aspirin into medicine 
in 1899, molecular modifications have been prepared in 
the hope of improving either the pharmacological or 
physical properties of the drug. It is of interest that 
the first higher homolog, o-acetoxyphenylacetic acid 
(I), has not been successfully synthesized thus far. 

Bauer and Lasala' attempted the preparation but did 
not indicate the nature of the experiments. They did, 
however, prepare P-(0-acetoxyphenyl) propionic acid 
(11) and reported analgetic properties in rats (by the 
D'Amour and Smith method) and in rheumatic pa- 
tients. It is now found, using the bradykinin-induced 
writhing test (in mice), that I1 shows no significant 
analgetic activity. The unsaturated analogs of 11, 
trans-o-acetoxyphenylcinnamic (IIIa) and cis-o-ace- 

toxyphenylcinnamic acid (IIIb) were also screened for 
analgetic action. IIIa showed no significant activity; 

Tanm 1 
INHIBIT~ON OF WRITHING 

Dose, 160. writhing/ 
Colnpd mg/kg no. tested 

Aspirin 125 11/20 

IIIa 143.7<5 17/20 
IIIb 143.75 13/20 
lcz Tragacanth (coritrol) 10 1111 74/80 

I 135 28/30 
I1 14.5 48/59 

% inhib 
of writhing 

4 5 

19 
15 
35 

6.5 

7 . 5  

(1) C .  I V .  Uauer and S. F. Lasala, J .  A m .  Phurm. Asaoc., Sci. Ed., 49, 48 
( IUt iU).  

IIIb, however, did, on the basis of the limited testing, 
show some activity (see Table I) .  

I n  view of the above it was therefore of interest to 
prepare I and determine its analgetic activity. Pfeiffer 
and E n d e d  had also unsuccessfully attempted to pre- 
pare I. Their treatment of o-hydroxyphenylacetic 
acid (IV) with acetyl chloride and pyridine resulted in 
benzo-2(3H)-furanone. Acetylation of IV with acetic 
anhydride and sodium acetate gave o-acetoxyphenyl- 
acetic acid anhydride (V); saponification of V with 
bicarbonate solution led to the rearranged 2-methyl-3- 
coumarincarboxylic acid (VI). Treatment of IV with 
acetic anhydride and pyridine gave VI directly. 

Since direct acylation apparently was impossible it 
\\-as decided to block the carboxyl group, acylate the 
phenolic function, and subsequently remove the block. 
&Butyl (0-hydroxypheny1)acetate (VII) was prepared 
but could not be acetylated; there resulted either re- 
covery of starting material or decomposition. Benzyl 
(0-hydroxypheny1)acetate (VIII) was then synthesized 
by transesterification of the methyl ester. Acetylation 
with acetic anhydride catalyzed by sulfuric acid or pyri- 
dine readily yielded benzyl (0-acetoxyphenyl) acetate 
(X). Reductive debenzylation of I X  then afforded I .  

Experimental Section 

All melt,ing point's and boiling point's are uncorrected. YIelt~ing 
points were determined on a Fisher-Johns apparatus. Ir  spectra 
were obt,ained from KBr pellets with a Perkin-Elmer Xodel 337 
instrument. Elemental analyses and analgetic testing were 
done by Smith Kline and French Laboratories. Where analyses 
are indicated only by symbols of the elements or functions, 
analytical results obtained for those element,s or functions were 
within +0.4$, of the theoretical values. 

o-Coumaric acid was prepared in 75-807, yield from coumarin 
by treatment wit'h aqueous NaOH and yellow HgO by the pro- 
cedure of Seshardi and Rao.3 Acetylation according to Schultzl 
afforded IIIa  in 967, yield. Reduction of I I Ia  according to 
Bauer and Lasala' gave I1 in 79% yield. The preparation of 
I I Ib  was accomplished iri 47.57, yield according t,o St,oermer 
and Ladewigs by saponification of coumarin with NaOH followed 
by acet'ylation of the sodium salt of coumarinic acid (not, isolated) 
in t,he cold. 

t-Butyl (0-Hydroxypheny1)acetate (VII).-A mixture of 76 g 
(0.5 mole) of IV,6 84 g (1.5 moles) of isobutylene (liquefied in 
Dry Ice), and 4 ml of (98%) was shaken in aParrhydro- 
genator a t  room temperature for 7 hr. After pouring the mixture 
into a suspension of 100 g of KHCO,, 200 ml of H10, and 250 g 
of ice, extracting with et,her, and drying (Na2S04), there was 
obtained, on removal of solvent, 33.0 g (31.85%) of VII :  bp 
110-115O ( 2  mm); n Z o D  1.6140; dZ424 1.0787; molecular refrac- 
tivity (calcd, 32.33); FeC13 test (phenolic OH), negative; ir 
spectrum, as expected. 

Thus, solution in an 
equivalent volume of aqueous NaOH followed by treatment with 
AQO in the cold resulted in recovery of starting material. Treat- 
ment with AcpO and NaOAc a t  reflux afforded a product,, mp 
115-118', identified as V.2 Reaction with AcOH and p-toluene- 
sulfonyl chloride in the presence of pyridine at  0" gave an in- 
tractable dark oil. 

Benzyl (0-Hydroxypheny1)acetate (VIII).-Methyl (o-hydruxy- 
pheny1)acetate ( IX)  was prepared in 96% yields by refluxing IV 
in excess anhydrous MeOH wit'h HC1 gas or p-t,oluenesulfonic 
acid, mp 69-71' (lit.' mp 73'). A mixture of 61.6 g (0.372 mole) 
of I X  and 1.50 ml of freshly distilled benzyl alcohol, in which 

Attempted acetylations of VI1 failed. 

(2) P. Pfeiffer and E. Enders, Chem. Ber. ,  84, 247 (1951). 
(3) T. S. Seshardi and P. S. Rao, Proc. Indian Acad. Sci., .?A, 293 (1936). 
(4) H. W. Sehulta, J .  Pharm. Sci., 63, 503 (1963). 
( 5 )  R. Stoerrner and €3. Ladewig, Chem. Ber., 44, 651 (1911). 
(6) Obtained from K and K Laboratories, Plainview. N. Y. 
(7)  "Dictionary of Organic Compounds," 4 th  ed, Oxford University 

I'ress, New Turk, N. Y., 1968. 



0.2:) g of Na had beeii dissolved, WM hetibed in n i i  open Uerzeliiis 
beaker at 130-140" for 16 hr. The solid, precipitating on cooling, 
w i t h  filtered off. The crude product (63.5 g) was dissolved i r i  

t)oilirig Et013 ('307b) and acidified wit,h TIC1 arid the slight pw- 
c.ipitat,c that, formed was filtered off. The solveri(, was reitiinwi 
a i d  t he residiie W:LS ( .tallized from cyclohexaiie; J I I ~  ! P - - l O O " ,  
yield 47.0 g (48%). ul. (CIJII,OI) C, E l .  1r :ihmrptii~ri ti:iriils 
were as expect,ed. 

Benzyl (a-Acetoxypheny1)acetate (Xj: -A iiiixtiirc of 24.2 g 
(0.1 inole) of VIII, 50 ml of AczO, arid 3 nil of pyridine (iir 1.5 t i l l  

of IrzSOa) was' heated on a water bath for 2-3 hr. After pouriiig 
i i i to  ice water, the oily layer was separated and diluted (Et*()). 
The  ether solution was washed twice with sat,urated h'aC1 arid 
dried (XazSO,). Evaporation of t,he solvent and distillation uf 
t l io rwidiie gave 22.9 g (XOyo) of prodiict: bp 168-172" (0.4 
i i i r n ) :  ~ ~ 6 . ~ 1 )  l.e542.5; d ? i b  1.132; FeCls t,est (phenolic OH), 
iit,g:tt ive. rl nul. ( C , 7 1 ~ , 6 0 a )  C, 11. l r  ahsorptinii Imnds were :is 
t!Xp!lt!d.  

I I I (JIC?)  of X in 100 nil of anhydrous >re011 wtis hydrogen:rt,ed aver I 
K of .j(i Pci-C :it, room temperature at, :in iititial pressure of 4.2 
kg, mi2 for 2 hr. Filtrat,ion of the catalyst followed by removal 
of  t h e  solvent in vacuo yielded a viscous oil which crystallized 
o i i  refrigeration overnight; yield 13.0 g (83'jE). A sample re- 
c*iyst:tllized twice from C6116-cyclohesane melted :tt 62-G:3"; 
A,,,;,, 5.88 (acetoxy C-0), 5.88 (carboxyl C=O), 8.10 (ester 

tqiiiv. 
Pharmacological Data.---C>:irworth Varnis niale, 

rn iw ,  weighing 13-18 g were dosed orally with the 1 
iLspiriii or an ecliiivderit dose of t,he other compouiitis on :I 
inolcciilar weight hasis. Control gronps rewived 1'; tr:tg:tcaiilli, 
I O  rnl/kg. Ten mice per group were used and six gronps served 
:I> c~oiltrols;. 

Tweiit y miiiiites after dosing, l,he iiiiiinals were giveti il 0.2-1iil 
i l l  iriject.ion of bradykinin (Sandoz) diluted to  100 pgiml with tri- 
ply dial illed deionized €I&. Fifteeti miniites lttter the aninials 
were reinjected with 0.1 nil and observed for writhing for :i 

pc'riod of 20 miti. The results are summarized iri Table I. 

a-Acetoxyphenylacetic Acid (1).-.4 holulioti o 

(-'.-o-c), 3.2-3.45 p (coorr). Anal. (C ,o I r loo~~  c, 11, I!elii 

Discussion 

'l'h hiological data available licre arc sonic\\ h i t  
puzzling. Baucr and Lassla' state tha t  tlieorctically 
t lie most promising homologous series is tlie one iri 
uhich the aspirin molecule is altered in the aliphatic 
acid side chain rather than in the acyl moiety. Their 
rcsults v i th  I1 apparently support this claim. I n  fact, 
their results with the D'Ainour-Smith method appear 
t o  show a greater activity for 11 than for aspirin. The 
t)rittlykiriin-nritliirig method, however, fails to s l i o ~  
:my significant activity. I t  is also iiitcrcstiiig that tlw 
viii\.log IIIx shows iio activity. 1i:vcn though Bauer 
: ~ i 1 ( 1  1,asul:t1 prepared tliih compound :is an intermediatti 
tl1c.J. did not t e r t  it  : ~ i i d  therefore :t comparison of' 
nicthods cannot be made. The cis isomer I I Ib  appear> 
t o  hive some activity, based on the limited screening 
tcits reported here. Compound I proved quite inactive 
hy t lie bradykinin method. l'hc question now arisei 
\\ liet her the two methods used for analgetic screening 
:ire cqu:dly useful, at 1c:tst TI ith :tspirin malogs. Per- 
I i a p ~  ii reevaluation of thc coinpimttivc rcsulth obtain- 
:tliI(> \\ it11 these t\\ o methods for salicylate-type anal- 
getics is needed. 
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2,6-L)ialkylpiperazines. 1. I S? iithesis of 
2,6-Alkylpiperazine Uerivativeh Structurally 

Related to (:intiarazinc 

111 the first paper of this series' :i four-step iyritl~csi> 
of cis-~,6-dirnetliylpiper:~zi1ic (Ia) was reported. WP 
havc now found th:tt the procedure suniniaihtl i ti 
Chart I cwi bc extended to the synthesis of different 
2'6-substituted piperazines (I) starting from :I giveti 
RR'C(SH2)COOC2H, (IIb and c) : i d  X-henzyl-a- 
bromopropionamide (111%). 2-Isopropyl-6-mct hylpi- 
perazine (Ib) and 2,2,6-triniet hylpiperazine (IC) w e r ~  
thus synthesized. The ube of IV-benzyl-cu-broiiio:Lniic 
different from I&, used iii the carlier synthehis of 
was unsuccessful in the two cases examined. S-Benzyl- 
cY-bronioisovalerainidc (IIIh) condensed with w l i w  
ethyl ester (Ilk),  but thc corresponding ethyl cl-tcr 
lienzylamidc ITti n 11 hcatcd at 250-260" fornicd 
resinous material from which V h  was not isolated; S- 
bctizyl-cr-hronioi~ohutyr:tniide (1IIc) failed to condeiiw 
with ethyl cr-arriiii(jihOhiityratt. (IIc). 

-2vailability of 1a c proiiipted us to investigate I l i ?  

pharmacologiciil propcrtit.s of conipounds in which t I I C  
pipcrazitie nuclcus \V:LS 1~cp1:~ccd by these derivative. 
l-Ciri~iainyl-il-ber~zIiytlrylpipcraziii(~ (cinn:tr:tzincJ) a('- 
tive :ts an aritihistamiriic agent , 4  ~ : t s  ckioieri n.j niot lc~l  
cwnpound. WP hynthehized I-citinaiiiyl-4-bcrizhydryl- 
2.6-substituted piperazines (VIU:L-C) through the pat h- 
way sunirnnrizetl In Chart I. Itefluxirig of 1:b c with i l i ~  

cquiiiio1:ir anioui i t  of benzliydryl cliloridc :tncl trictliyl- 
:uninc in tolucwc led t o  t lie 4-licnzhydryl tleriv a. t '  1V(' 
(VIIa r). The 4 

unatnbigouc. synth .\cyl:ttinn of S'la with propionic 
:~n hy drid c gave opio11yl-4-be1iz~l-~, (i-dimethylpi- 
perazine (XIa) which W : L ~  cat:ilyticaIly clehcrizylatctl 
t o  l-propiony1-~,Cj-cliiiicthyl~~ipcr:txinc (XI,). Condc~~-  
\:ition of X:t with beiizhytiryl cliloridc lctl t o  1-prnpio- 
tiyl-4-bctizliydryl-~,~j-diiiictIiyl~)iper:ixi~~e (Xla), wliicli 
\\-as fouiiti idcntirnl (mixture nieltirig poiiit :tiid ir spec*- 
I r:i) wit11 thc prodiict o h t a i i i d  1)y proptoiiy1:tt ioii 01  
VIIa .  
S I a  led to i d a t  io11 ol' :t i i i k t u r c  ot sturting conq)ou~itl 
anti 1-propionyl cleriwte Sa, V:~IISN! apparently by :t 
prcfrrcntial c~lcavagc~ of the. S-hcnzhyclryl bontl. 
Ihil l .v,  concleri-at hi of T711:i (a \\-ith cinnnrnyl callloride 
in refluxing toluciic' : t t i( l  i n  the pre\criec' of :in quimo1:ir 
wiount of trictIig1amirie led to  t hc dc5ireti cnnipnu~itls. 
bye were nlsn i i i t  rwited it) hyiithchizing I-~)c~iizliydr~rl--L- 
ciiinaiiiyl-2,(i-s~i~)~tit uted piperaziws, isonicrb of \'I 11:~ 
(+, in ortiw to ( l c 4 i i c b  (Iic iiiflucnce of the r c v e r 4  of t 
iubstituentj in thc 1 :ind 4 position 0 1 1  the pharni:t- 
cological activity. .lily effort to  introdiicc the b 
benzhydryl group in tlie S1 position of the 2,tj-bu 
tilted piperazinp 11u~leus by treating benzhydryl ha  

I+;ffoi*ts i o  obt:iiti 1-1 I : t  hy acid Ilytlroly 


