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TABLE I 
ESTERS OF GLYCOLIC ACIDS (11) 

RiR,C( OR)COyC?HS 
\ - i d i I ,  b:, cnrlmn 

No.  1t 1 It2 lip, ( ' ( i i ~  111 ) I ~ ? $ I >  Met h'urmirla Calcrl 1:oilrd 

1-1 CsIlj HPCCH=CH~ 117 ( 2 . 6 )  1.5135 B 31 CI3Hl6O3 70.9 71.0 

1-3 CgHj HPCCBH~ 170-172 (1 .4 )  1.5335 A 33 Cl7HI8O3 75.5 75.4 
1-4 CpHj H2CCH=CHih 58-llO(O.7) 1,4584 A 17 C9H1603 62.8 62.9 

1-2 C ~ H S  HsCC=CH 132 (3 .7 )  1.5180 B 82 Cii"403 71.6 71.7 

I-.5 CgHj HKCHyCFT( CH,), 112-125 (1 .5 )  I ,4880 9 26 CisHz203 72.0 72.5 

'Zj Iiydrown 
Calcd l:o,l,l<l 

7 . 3  7 ' 3  
6 . 5  6 . 7  
6 . 7  6 . 8  
9 . 3  9 . 2  
8 . 9  9 . 1  

raudal vein after n7hic.h eavh rat] mas observed during 
5 sec or more for the occurrence of uninterrupted clonic 
seizure activity. Rats which fail to exhibit such seizure 
activity are considered protected. Drugs which afford 
significant protection under these circumstances are 
investigated further to establish their respective times 
of peak effect. The dose effective in preventing pentyl- 
enetetrazole-induced convulsions in 50% of rats (ED,,) 
and 9.5% fiducial limits are calculated by the Litch- 
field and Wilcoxong graphic log probit method. 

Results (See Table IV).-Only one of the compounds 
in the series demonstrated any significant activity 
(T.7-10). Although its EDGO was less than that of 
glutethimide, the difference in potency betlveen the two 
cmnpounds i y  not statistically significant. -\ Ioreover, 
the ratio of the dose producing signs of neurological 
deficit to the EDSO in the pentylenetetrazole antagonist 
test was approximately 1.5 for TI-10. This indicates 
that TI-10 is not a particularly selective pentylene- 
tetrazole antagonist and in this respect resembles 
glutethimide which also powwes a ratio slightly 
greater than 1. 

Experimental Section10 

General Methods for the Preparation of 11. Method A. Ethyl 
a-Phenyl-~~-(3-methyIbutyl)glycolate (II-5).-A Grignard re- 
agent prepared from 0.28 mole of I-bromo-3-methylbutane was 
added dropwise to an ether solution of 0.27 mole of ethyl phenyl- 
glyoxalate a t  0". Sfter completion of addition, the mixture R-as 
refluxed 2 hr and stripped, and the residue was hydrolyzed with 
cold, dilute HCl. After extraction with ether, drying, and dis- 
tillation a 26% yield of 11-5 was obtained. 

Method B. Ethyl a-Allyl-~-phenylglycolate (II-l).--B mix- 
ture of 24 g (0.2 mole) of freshly distilled allyl bromide and 36 g 
(0.2 mole) of ethyl phe~iylglyoxalate~" in dry ether was added to 
24 g of zinc11 in a 1: 1 mixture of t'etrahydrofuran-et,her (both 
dry). After several hours of stirring, the black mixture was 
hydrolyzed with ice and dilute HC1, exitracted with et,her, dried, 
and distilled, affording 13.3 g (31%) of 11-1. 

General Preparation of IV. Ethyl a-Phenyl-a-( 3-methyl- 
butyl)-a-carbomethoxymethoxyacetate (IV-4). Williamson Re- 
action.-To a suspension of 3.15 g (0.08 mole) of sodamide in dry 
toluene was added, in a dropwise manner, a dry toluene solution 
of 20.2 g (0.08 mole) of ethyl or-phenyl-a-(3-methylbutylj- 
glycolate (11-5) and the mixture was stirred and refluxed for 3 hr. 
4 toluene solution of 20 g (0.13 mole) of methyl bromoacetate 
was added dropwise to the opaque mixture, and the mixture 
was stirred, refluxed for 3 hr, cooled, and washed with water. 
Distillation afforded a 167G yield of IT'--4. 

General Method of Preparation of V. a-Phenyl-a-propargyl- 
diglycolamide (V-Z).-A mixture of 5.50 g (0.02 mole) of ethyl 

a-phenyl-or-propargyl-ol-carbomethoxymethoxyacetate ( IV-2) 
and 0.2 g of NH&1 was cooled in a Pyres tube in Dry Icesolvent 
as excess liquid NH, was introduced. While still immersed in 
Dry Ice, the tube was sealed and placed in an iron container, 
rocked several times in order to mix the two liquid phases, and 
allowed t'o stand undisturbed a t  60' for 7 days. The sealed 
tube was again immersed in Dry Ice, then carefully broken open, 
and it's volatile contents were allowed to evaporate. A white 
solid residue remained, which, when recrystallized from methanol, 
afforded a 73%, yield of Tr-2, 

General Preparation of VI. 2-Phenyl-2-propargyl-3,5-mor- 
pholinedione (VI-8). Method A.-A suspension of 0.46 g 
(0.0002 mole) of a-phenyl-a-propargyldiglycolamide (V-2) and 
excess sodamide in dry benzene was stirred and refluxed for 2 hr. 
Refluxing for more t,han 2 hr resulted in the formation of a 
red-orange side product. The suspension was stripped of ben- 
zene under mild vacuum, and the gray powder residue then was 
refluxed for 1 hr in 30 ml of joyo ethanol, acidified with 8 ml of 
concentrated HC1.12 The orange ether extract was stripped and 
the semisolid residue (1-1-8) (60% yield) was recrystallized from 
benzene-ligroin. 

Method B.-An intimate solid mixture of 0.15 g (0.0006 mole) 
of V-2, excess PuOj, and trace amounts of Cu powder was sub- 
limed at  170" under vacuum for several hours.13 The sublimate 
vas  dissolved in ether-benzene, washed with water, and allowed 
to evaporate slowly. 

Method C. N-Methyl-2,2-dimethyl-3,5-morpholinedione (VI- 
a-7).--After several unsuccessful attempts a t  preparing this 
compound from 2,P-dimethyl-3,5-m0rpholinedione~~ (VI-7) em- 
ploying reagents such as dimethyl sulfate and methyl iodide, 
diazomethane was found to methylate VI-7. A dry et,her solu- 
tion of CH2N2 (from 2.4 g of N-nitrosomethylurea) was added to 
1.64 g (0.01 mole) of T-I-7 in dry ether, and the solution was 
allowed to stand for 2 days a t  10". After filtration, the filtrate 
wa,< distilled to afford a 20% yield of VI-a-7. 

Method D. N-Benzyl-3,5-morpholinedione (VI-a-l)).-To 
6.30 g (0.05 mole) of diglycolic anhydride14 an equimolar quantity 
of benzylamine (5.5 g) was added rapidly,lj and the mixture was 
stirred vigorously. The cooled crystalline product of addition, 
the amide acid (IX-l) ,  was then heated a t  160-175" (2.5 mm) 
forI6 3.5 hr, and finally distilled a t  147". The colorless distillate 
solidified as 3.2 g (27%) of a solid waxy material. 

Method E. N-Phenyl-2,2-dimethyI-3,5-morpholinedione (VI- 
a-5).-A mixture of 3.24 g (0.22 mole) of a,a-dimethyldiglycolic 
acid anhydride5" (1-111-2) and 3.20 g (0.22 mole) of phenyl 
isothiocyanate was refluxed in dry pyridine for 20 hr.8 rlfter 
removal of the pyridine, the viscous residue was distilled between 
35 and 72" (3.2 mm), the distillate solidifying in the receiver. 
Recrystallization from ethanol afforded pure whit,e crystals of 
T-I-a4 in 12Yo yield. 

a,a-Biphenylenediglycolamide ( V-5).-9-Hydroxy-9-fluorene- 
carboxylic acid was prepared from phenanthraquinone following 
the method of Bistrzycki17 in 6070 yield and then converted t,o 
the methyl ester as reported by Staudinger,18 in 867, yield. 
Treat.ment of the ester's sodio derivative with methyl or ethyl 
bromoacetate afforded the diglycolates IT-5 and IV-6, respec- 
tively, in 37 and 437, yields. Quantitative yields (4.7 g) of the 
diamide were obtained either by dissolving 5.20 g (0.017 mole) 

The yield was less than 20%. 

(9) J. T. Litchfield, Jr., and F. Kilcoxon. d .  Pharmacoi. Ezpt l .  Therap. .  
96, 99 (1949). 

(IO) .4II melting points were ohtained on a Thomas-Hoover type open 
c,apillary melting point apparatiis and  are corrected. Roiling points are 
iincorrected. Elemental microanalyses were performed 133' Pchwarzkopf 
Rlicroanalytical Laboratory, Woodside 57, N. U. 

(11)  I'. Karrer, C .  Eiimtrr, ani1 R l .  RPrordat,i, Ror. ,  89, 260 (1956). 

(12) J. Rakshit. J .  Chem. Soc. .  lOS, 1557 (1913). 
(13) P. Brown, D. Spiers, and M. Whalley, J .  Chem. Soc., 2882 (1057). 
(14) R. Anschutz and F. Biernaux, Ann.,  273, 65 (1893). 
(15) L. Rice, E.  Reid, and C. Grogan, J .  Org. Chem., 19, 801 (1951). 
(16) N. Searle, E. 8. Patent 2,444,536 (July 6, 1948). 
(17) A. Bistreycki and Z.  Zaleska. Ber.. 46, 1439 (1912). 
118) 1%. Stnildinper, i h i d . ,  99, 3895 ( I R O f i ) .  
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T.4BLE IV 
pENTYLENC" < I h I € L I Z O L E  ANT.IGOXI~T k ~ C T 1 V I ' l T  

OF ~ , ~ - ~ \ ~ O R P H O L I N E D I O N E S  - Pentylenetetraaole - 
antagonist act .  

Dose, cZ of rats R a t  dosage, 
s o .  nig/kg p a  protected w / k g  

VI- 1 100 0 200, XOW 
1'1-2 50 0 . . .  
VI-a-3 300, S O E  
VI-a-4 100 0 300, 

3/3 exophthalmos 
113 miosis 

\'I-:l,-5 100 20 300, YOE 
VI-a4 100 0 800, NOE 
VI-7 s2 0 300, NOE 
1'7-8 2 -5 0 . . .  
1-1-2L-9 100 17 300, KOE 
J71-10 EUja = 33. i 5  mg/kg Ataxia ED50 = 

-50 mg/kg 
1'1-11 100 0 100, miosis, vocali- 

zation when 
touched 

Soli = no overt effects. 

of IT-5 in methanol and passing dry NH, through the solution, 
or by sealing 3.60 g (0.01 mole) of IV-5 in a Pyrex tube with ex- 
cess liquid NH3 and allowing the tube t'o remain a t  80' for 4 
days. Recrystallization from methanol gave 3.1 g (99cc),  of 
prire cylindrical cryst,als. All attempts at  cyclizing the diamide 
to the morpholinedione failed. 

Infrared Spectra of 3,5-Morpholinediones.-I~~frared spectra of 
N-unsubstituted 3,5-morpholinedioi1es TI have the following set 
of bands in common, and which seem to be characteristic of 
1-1; v (in CC13H) 2.9 (3 -H  str), 3.05-3.25, 5 . X  a single wide 
band with shoulders (C=O str), 6.6, 6.92, 7.2, 7.5 ,  7.7, 7.9, 8.1 
(s t rand broad), 8.3-8.5, 8.8, 9.05 p. 

The N-substituted (1-Ia) 3,5-morpholinediones differ from 
1J in that the 2.9-p band is missing, and the carbonyl region has 
two bands a t  ca. 5.72 and 5.93 p rather than a single band. 

Acknowledgment.--The authors thank Smith Klinc 
und 1:rench Laboratories for financial support of thesc 
stud i est 

Some Derivatives of 
8-Thia-3-azabicpclo[3.2.l]octane 

IC. FIUED, 1: IJ N ISD is Pit 16  ID,^ ASD AL iu P. G IUXCE 

Itesearch Uepa~lrricnl, A bbott, Lab07 alories Ltd., 
Jlontreal, Quebec Canada 

Iiecezvetl Julu 11, 1866 

Conipourids containing the 8-thia-3-azabicyclo- 
[3.2.l]octane ring system have been described by 
Turner and Hill,* and H ~ r a k , ~  but the unsubstituted 
parent compound (I) and its K-substituted derivatives 
have not been previously reported. The preparation 

I I1 I11 

(1) To whom inquiries concerning this publication should he  sent. 
(2)  R. J. Turner and A .  J. Hill. J .  O r v .  Cheni.. 14, 476 (1949). 
(8) V. Horak, CRem. Lis t y ,  44, 34 (1950); Chem. Abslr . ,  46, 103 (1U32). 

of these compounds was undertaken because of thc re- 
ported hypotensive properties of 3-aza-1,8,8-triniethyl- 
bicyclo[3.2.l]octane (11)4 and a variety of other in- 
teresting pharmacological properties of 3,8-diazabicyclo- 
[3.2.1 ]octanes (111). 

Compound I was obtained in 75c0 yield by the re- 
duction of IV3 with diborane in tetrahydrofuran. 
heylation under Schotten-Bauniann conditions pro- 
ceeded smoothly to give the S-benzoyl (Va) and the 
N-phenylacetyl (Vb) derivatives. The N-benzyl (VIa) 
and K-phenethyl (V Ib) derivatives were obtained by 
the diborane reduction of Va and Vb, respectively 
(see Table I). 

@ - BH -THF @ 
I I I 

0 

H 
IV 

OkR ~ H ~ R  
V VI 

a, R = C,H, 
b, R = CH,C,H, 

Compound VIa was also prepared by first treating 
IV with sodium hydride and benzyl chloride in di- 
methylforniamide to give the X-benzyl-2,4-dioxo de- 
rivative (VIIa), followed by diborane reduction. When 

n n 
RCH,CI-KOH RCH,CI-KaH bS4 c--- IV 

6~ &HCH,R 
VI11 

I 
CHpR 

VI1 
a, R = C,H, 
b, R = C,H,Cl-p 
c, R = C,H3C1,-3, 4 

the benzylation was performed in ethanolic potassiuiii 
hydroxide, as described by H ~ r a k , ~  the thiazine ring 
mas cleaved and the tetrahydrothiophene derivative 
(VIIIa) was isolated. Similar results were obtained 
with the p-chlorobenzyl and 3,4-dichlorobenzyl deriva- 
tives. 

Oxidation of IV with hydrogen peroxide in glacial 
acetic acid gave 8-thia-3-azabicyclo 13.2.1 ]octane-2,4- 
dione 8,s-dioxide (IX). Reaction of I with p-nitro- 
benzenesulfonyl chloride gave the 3-p-nitrophenylsul- 
fonyl compound (X), which was subsequently reduced 
to the 3-(p-aminopheriylsulfonyl)-8-thia-3-azabicyclo- 
[3.2.l]octane (XI). 

Pharmacology.-The effectiveness of the compounds 
reported herein aq possible hypotensive agents mas 
measured on anesthetized cats. The drugq were di+ 
solved in saline solution and injected intravenously in 
doses of 2 ,  5,  10, and 100 mg/kg of body weight. 

Of the compounds tested, only Va and Vb were of 
interest, showing a sustained moderate decrease in 
blood pressure at 100 mg/kg. Compounds VIa, VIb, 
VIIIa, and VIIIc caused an unsustained fall in blood 
pressure, whereas X produced a slight, sustained hyper- 
tensive effect. The other compounds were inactive. 

(4 )  C H Grozan and L A 1  Rlce. .I. Ory C l e m ,  22, 1223 (195i). 
(5) C .  Cignarella, E. Occelli, and E Tebta, J M e d .  Chem., 8.  326 (1Db51, 

and preceding papers 


