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TABLE I 

s 70 hIp,  oc Formulau (hydrochloride) 
Yield, lip, oc 

H 64 52-53 CiaHisP11~02S 212-214 
4-CH3 70 135-136 C14H17S302S 202-204 
6-CH3 68 116-117 Ci4HiiN30zS 244-246 
4,7-(CH3)s 73 126-127 CiaH19?i302S 186-188 
5-c1 65 1 ,5.3-1,56 Ci3Hi4C1?;30sS 226-228 
6-C1 -5 8 44-45 C13HiiClP1130zS 144-143 
6-Br 60 73-74 C13H1iBrN30BS 172-174 
5-OCH3 66 90-91 Ci4HnN303S 152-154 
6-OCH3 64 34-35 CiiHiiX;303Y 215-217 

.ads &-ere analyzed for N, S and gave satisfactory analytical results (10.47,) .  

Mp,  o c  

(picrate) 

22 7-22 8 
183-18.5 
199-200 
238-240 
2.54-236 
191-192 
2 17-2 19 
211-212 
200-202 

TABLE I1 
anesthesia------ -. ---------Intradermal anesthesia------ 

Drug 
concentra- 

tion, Yo 
0 . 2  
0 . 4  
0 . 2  
0 . 2  
0 . 2  
0 . 2  
0 . 4  
0 . 2  
0 . 2  
0 . 1  
0 . 2  

7 5  
anesthesia 

100 
100 
100 
9.5 
90 

100 
100 
9 3 

100 
96 66 

100 

Duration, 
min 

26 
40 
52 
29 
70 
28 
38 
28 
39 
21 
14 83 

Potency 
(cocaine 

= 1) 

0 . 5 
0 . 2 3  
0 . 5  
0 . 5 
0 , ,5 
0 . <5 
0 . 2 3  
0 , !5 
0 .  3 

cornea' and ( 2 )  intradermal anesthesia (block anesthesia) in 
the guinea pig.* The activity was compared with the reference 
driigs, eir. cocaine .HC1, procaine ,HC1, and lidocaine.HC1 
(iee Table 11). 
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In  part I' of this series the synthesis arid biological 
activity of some 5-qpiro-substituted 2-amino-2-oxazolin- 
4-ones mere d i v x " d .  In  the present publication we 
n ish to report the synthesis of some hpiro-substituted 
2-amino-2-oxazoline. and their effects on the ceritral 
nervous system. 

The 5-spiro-substituted compounds 2a-m were syn- 
thesized from cyclic ketones by a previously described 

11) A1 R Harnden and R.  R Raemussen, J .  .Wed. Chem , 12, 919 (1969). 
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tion, 70 
0 . 2  
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9 .i 
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80 
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procedure2 involving reduction of the ketone cyanohy- 
drins and reaction of the resultant 2-hydroxyethyl- 
amines (la-m) ivith CSBr. 

The chemical reactions of 2-amino-1-oxa-3-azaspiro- 
[4.5]dec-2-ene (2b), a representative member of the 
series, were investigated (Scheme I). ,is a consequence 
of the absence of the benzylic moiety 2b did not undergo 
the hydrogenolytic ring opening reported for ?-amino- 
4-methyl-S-pheny1-2-oxazoline, and n a. recovered un- 
changed. Hydrolysis of 2b with H20 at 100" yielded 
predominantly the hydroxyurea 4 and a small quantity 
of the 2-oxazolidinone 3. Heating a -ohition of 2b 
in 0.2 N HCl at  100" for the bame period of time, hon- 
ever, rather surprisingly resulted in much les. hy- 
drolysis and the \ole hydrolyhis product n-as the hy- 
droxyurea 4. Acetylation of 2b with A i c 2 0  in pyridine 
yielded the 3-acetyl-2-oxazolidinone 5 .  The ?-imino 
derivative is probably formed fir.t a i d  undergoes facile 
hydrolybis during the isolation procedure. Methyla- 
tion of 2b nith 3 mol of J Ie I  gave a mixture of the 
3-meth~ 1 derivative 6 and the 2.3-dimethyl deriva- 
tive 7. The position. of the _\le -uh\tituents were 
readily determined by comparison of the nmr spectra 
obtained for 6 and 7 ni th  the bpectrn obtained for 
2-methylamino-1-oxa-3-azaspiro [4 -5 ]dec-2-ene (10) and 
2-dimethj lamino-1-oxa-3-azaspiro [4 .j]dec-2-ene (12). 
The latter t n o  compounds n ere .yiithe.ized by an 
alternative unequivocal route involviiig conversion of 
1-aminomethylcyclohexanol into the wbqtituted hy- 
droxyureaq 8 and 11 with methj-1 i-ocyanate and di- 
methylcarbamovl chloride, reipectively. Reaction of 
8 and 11 nith SOCll and treatment of the intermediate 
chloroureas, n ithout isolation, n-ith boiling HzO gave 

(2) G. I. Poos, J. R.  Carson. J. D. Rosenau, A .  P. Roszkowski, S .  >I. 
Kelley, and  J. NcGoain ,  ahzd.,  6, 266 (1963). 
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the tlebired me th~~I - - :~~~bs ; t i t i i t~ ' d  derivative-: 10 aiid 12 
a i i c l  :ilia coiiiiderahle aiiioiiiitq of a by-product which 
\v:i.- ill  c:wh ca-e identified :is the corresponding cyclo- 
hcxeiij.lure:i (9  : I I I ~  13). 

Biological Data.--Effects on the C I S  \\-ere iuvesti- 
gated t)J- ohservatioii of dbitio Sn-isx-Webster mice for 
gro+ chaiigei in behavior following adiniiiistratiori ) T  
test cclinpouiid~. 111 Tttble I the CSS stiniuluiit :ic- 
tivitj. niid tcisicitj- of the  most active members of the 
wrie.. (2c. e. f .  k ,  10) are compared n-ith similar data 
cit)t:iitieti for d-nniphetamine sulfate. It is of iiitert:*t 
thli t , i ~f the L'-nmiilo-2-oxazc,lines sptjhesized (2a-m) 
the m o b t  Lictive stimulants ( 2 ~ .  e,  f ,  k) all possess 5- 
q)iri I >uhstitucnt-: containing seven Carl-mi atoms;. 

Experimental Section" 

2-Hydroxyethylamines ( la -m) .~- -Al  d i i t i o i i  of the appropriate 
c ~ ~ : ~ i ~ o l i y ~ l ~ i i i ~  i i l  ;\c.OII (400 nil) coiitairiiiig PtO9 12.0 g )  i i r  

3 
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Yield, 
Formulaa l f p ,  "C % 

C;HnX.r',O 154-156 69.2 

CsHi,S?O 126-128 59.7 

CgHi&iPO 132-134 68.0 

CIOHI~S~PG 136-138 34 0 

62 5 7 . 8  

08 50.8 

4Y 4.3.8 

C~IHPOX?O 154-156 47.6 

CIIHPOSPO 178-180 60.0 

C12HzzNzO 142-143 58.3 

ci All conipou~lds analyzed correctly (C, H, K). 

free ha-e (0.1 mol) and NaOAc (16.4 g, 0.2 mol) were dissolved 
iii 1IeOH (250 ml). The solution was cooled to 0" and a solution 
of BrCX (10.6 g, 0.1 mol) in LIeOH (30 ml) added over a period 
of 1.7 niiii. The solution was stirred at  0" for 1 hr. The solvent 
was evaporated under rediiced pressiire and the residue dissolved 
in the minimum volume of H 2 0  necessary to obtain solution. 
h concentrated solution of K2C03 was added and a white solid 
precipitated. The solid was collected, dried, and recrystallized 
from C ~ H , - ~ - C ~ H I ~  to give the pure product (2a-1). In  the case 
of the H?O soluble compound 2m the solution was extracted with 
CHC1, (four portions of 150 ml) and the CHCI, solutions dried 
(R?COs J and concentrated under rediiced pressure. On treatment 
of the residue with EtOAc (25 ml) 2m was obtained as a white 
solid. 

Chemical Reactions of 2-Amino-I-oxa-3-azaspiro [4.5'dec-Z-ene 
(2b j. A. Hydrogenation.-The conditions dewribed by POOP, 
et a I .  ~ ? for hydrogenolysis of cis-2-amin o-4-methyl-5-phenyl- 
osazoline were iised. X o  reaction occurred. 

Hydrolysis.-(a) A solution of 2b (5.0 g)  in H,O (200 ml) 
wab maintained at  100" for 4 hr, cooled, and extracted with 
CHC1, (five portions of 200 ml). The CHCI, solution was dried 
(1IgS01) and concentrated under reduced pressure. An oil was 
obtained which 011 trituration with n-CsH1d yielded a white solid. 
1:ecry~tallization from EtOH-n-C6H14 gave pure 1-oxa-3-aza- 
ppil.O[4..iidecaii-2-oiie (3), mp 98-100", 1 . 4 5  yield. =Inal. 

B. 

(CsHlaNO9) C, H, N. The aqueous solutions were concentrated 
under reduced pressure and a IT-hite yolid was obtained. On 
recrystallization from SIe2CO this gave pure (2-hydroxy-2- 
spirocyclohexyljethylurea 141, nip 137-138', 71.7Yc yield. 
Anal. ( C ~ H I ~ N Z O ~ )  C, H, 1. 

(b )  A solution of 2b (3.0 g )  in 0.2 -\- HC1 (200 ml) was main- 
tained at 100" for 4 hr. The reaction mixture was cooled, diluted 
with HzO (500 ml), and passed through a column packed with 
Dowex 1-X4 resin. The effluent TI-as concentrated under reduced 
pressure to an oil (2.1 g). Tlc of the iuil on silica gel indicated 
that it contained only 2b aiid the hydroxyurea 4 (identified by 
comparison with authentic +ample obtaiiied from basic hydroly- 
sis). From the nmr spectrum of the riil it a a s  determined that 
it contained 71.4YG 2b and 28.6'; 4. 

C. Acetylation.--A solution of 2b I 5.0 g )  and Ac20 (9.1 ml) in 
CjHjN (74 ml) was allowed to remain at 20' for 72 hr, then acidi- 
fied with 4 HCl, and estracted n-ith Et20 (three portions of 
250 ml). The Et20 solutiolis n-ere dried iLIgS04) and concen- 
trated under reduced pressure t u  a vihcoii? oil. Upon trituration 
with a small amount of H 2 0  this yielded a nhite solid. The solid 
was filtered, dried, and recrystallized fruni n-C6H14 to give 3- 
acetyl-1-oxa-3-azaspiro [4.5]decan-~-one I 8 J, mp 64-63", 79.7y0 
yield. Anal. (ClOH15N0,) C, H, S .  The acidic aqueous solution 
was basified with 5 S XaOH aiid reextracted with CHIC12 
(three portions of 250 ml). The extracts were dried (MgSO,) and 
concentrated under reduced pressure to an oil which upon tritura- 
tion with HzO yielded a further quantity (6 .4%) of 5. 

D. Methylation.-To a aoliitioii of 2b (5.0 g, 0.032 mol) in 
MeOH (100 ml) was added K,CO; 1.13.3 g )  aiid Ale1 (6.3 ml, 
0.096 mol). The mixture was heated under reflux for 5 hr. The 
solution was concentrated under reduced pressure and the residue 
extracted with n-C6H14 (250 nil). The -ohtion was filtered, 
dried, and concentrat.ed under reduced pressure to a viscous oil 
(6.0 g). The oil was dissolved iii LIeOH ( 25 nil) and fumaric acid 
(3.4 g)  added. E t 2 0  was then added to the clear solution until 
crystallization commenced. The c ali xere filtered and re- 
crystallized from LIeOH-Et& t\\-o 'e times to give the pure 
fumarate salt of 2-imino-3-methyl-l-osa-3-azaspiro[4.5]decane 
(6j, mp 171-172', 49.6% yield. A n c r l .  (C~HIGNZO.CIHIOI) 
C, H, S. The fumarate (1.0 g )  wa.: dksolved in MeOH (20 ml) 
and a solution of SaOSle 10.4 g)  in 1IeOH (10 ml) added. 
The mixture was stirred at 20" for 15 min and then filtered. 
The filtrate was concentrated under reduced pressure to an oil. 
The oil was dissolved in n-CsH14 f50 nil I and the solution filtered 
and concentrated under reduced 
base: nmr:5 3-NCH3, 6 2.89 ( S I :  

The original mother liquors fron 
were concentrated under reduced pre,+ure. The oil obtained was 
dissolved in hIeOH and Et20 added until crystallization com- 
menced. The mixture was kept at 3' for 2 hr and filtered, and the 
filtrate concentrated under reduced pre-sure. This process was 
repeated twice and the oil obtained tallized upon standing. 
After recrystallization from SIeOH ( 2 0  nil) by addition of Et20 
(200 ml) there was obtained the pnre fnniarate salt of 2-methyl- 
imino-3-methyl-l-oxa-3-aza?;piro[4..7]deca1ie (7 j ,  mp 149-151°, 
2 4 . 7 5  yield. Anal. (CloHI,X2O.C4H4O4) C, H, N. The free 
base 7 was liberated in the same maiiiier as described above for 
6 :  nmr? 2-XCH3, 6 2.80 (8) :  3-XCH3, 2.92 i s ) ;  4-CH2, 3.14 ( 8 ) .  

2-Methylamino-1-oxa-3-azaspiro i4.51 dec-2-ene (lo).-A solu- 
tion of LIeNCO (8.55 g, 0.15 niol) ii i  CHzC1, (15 ml) was added 
to a solution of 1-aminomethycyclohesaliol (19.4 g, 0.15 mol) in 
CH2CI2 (X5 ml) at 0". The mixture v-ai  stirred for 2 hr and the 
resulting whit,eprecipit.ate obtained, wa- filt,ered and dried to give 
pure 1-(2-hydroxy-2-spirocyclohesyl iet hyl-3-met hylurea (8), mp 
136-137", 91.0% yield. Anal. iC!,Hl,S?02) C, H, N. 

A solution of SOCI, (11.9 g, 0.1 niol) in CHnC12 (40 ml) was 
added to  a vigorously stirred su,\peii-ion of 8 (18.6 g, 0.1 mol) in 
CH2C12 (400 ml) a t  0'. The clear .elution obtained was heated 
at reflux temperature for 30 min aiid then concentrated under 
reduced pressure. The residue was triturated with boiling H20 
(2,50 ml) and the aqueous solution Aeparated from an oil which 
crystallized upon standing. Recr?-htallization from cyclohexane 
afforded l-(cyclohex-l-enyl)methy1-3-nieth~lurea (9)) mp 91- 
93', 33.9'5 yield. Anal. (C$,H16?;20) C, H, N. The aqueous 
solution was basified with a saturated -uliition of K&O3 and the 
white precipitate that was obtained filtered, dried, and recrystal- 
lized twice from n-C6H14 to give pure 10, nip 97-99', 4 0 . 7 5  yield: 

( 5 )  Determined hy hlrs. R.  Stanaszek for solutions in CDCla using a 
L-arian JIcdel A60 epectrcmeter and IIetSi as an internal standard. 




