
3257 ~-Ml~THl~L-1,4-DI. iZ.IBICYCLO [3.4.0] UNL)UC.kSE 

[CONTRIBUTIUS FRO% THE COLLEGE OF PH.\RM.ICY, UXIVERSITY OF .\IICIUG.Xx] 
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4-Methy1-l,4-diazabicyclo[5.4.0]undecane was synthesized from 2-vinylpyridine by two procedures. The 6-phenyl de- 
rivative WHS prepared from 2-benzylpyridine. 

2-l‘iiiylpyridine reacted ui th  dimethylamine 
hydrochloride to yield 2-(2-dimethylaminoethyl)- 
pyridine monohydr~chloride.~ The dihydrochl~ride~ 
was hydrogenated, catalyticctlly, whereby 2-(2- 
dimet hylaminoethy1)piperidine dihydrochloride was 
obtained. The base of this substance5 (I) was 
treated with chloroacetyl chloride to  obtain 1- 
chloroacctyl - 2 - (2 - dimethylaminoethy1)piperidine 
hydrochloride (11). When sodium bicarbonate was 
added to an aqueous solution of I1 a t  room tempera- 
ture, the liberated base cyvlixed rapidly to form 2- 
keto - 4 - methyl - 1,4 - diazabic~clo[5.4.0]undecane 
methochloride (111). When heated, the quaternary 
base (111) was converted into the fertiary base 
2 - kcto-4-methyl- 1,4 - diaxabicyclo [5.4.0]undecane 
(11‘). Reduction of IV  with lithium aluminum 
hydride yielded 4-methyl-l,4-diazabicyclo [5.4.0]- 
undecane (I-), which was obtained also by the 
following series of reactions. Interaction of 2- 
vinylpyridine with methylamine hydrochloride 
produced, after the additioii of alkali, 2-(2-methyl- 
aminoethyl)pyridine6 (XI) which reacted with 
chloroacetyl chloride to yield 2- [2-(.V-methyl-,V- 
chloroacetylam~no)ethyl]pyridine hydrochloride 
(XII). An acetone solution of the base of XI1 was 
treated with sodium iodide whereupoil the cor- 
respondiiig iodoacctylamino compound was formed ; 
it cyclized immediately to :bketo-4-methyl-l,4- 
diazabicyclo r5.4 O]undeca-l(7) ,8,10-trienium iodide 
(XIII), which precipitated from the solution. Hy- 
drogenation of XI11 in the presence of platinum 
dioside yielded 3-keto-4-methyl-l,4-diazabicyclo- 
[3.4.0]undecane (XIT‘). Treatment of XIT’ n-ith 
lithium aluminum hydride converted it into V. 

The structure of XI1 was proved by its conver- 
sion into XVI in the following manner. Compound 
XI1 was hydrogenated in  the presence of platinum 
dioxide. The base of the product obtained, 2-[2- 
(N-methyl-,~-ac.etylamino)et hyl ] piperidine (XV) , 

(1) Abstracted from the Ph.D. dissertation of J. L. 
Hughes, Cniversity of Michigan, 1961. 

( 2 )  The R m .  S. Merrell Fellow. 
(3) H. E. Reich and R. Levine, J .  Am. Chem. SOC., 77, 

( 4 )  T. Morikawa, J .  Pharm. SOC. Japan, 75, 593 (1955); 

(5) H. L. Cohen and L. R I .  Minsk, J. Aim. Chem. SOC., 79, 

__ - ~ 

4913 (1955). 

Chem. dbst i . ,  50, 5656 (1956). 

1759 11957). 
(6)‘H. E, Reirh nnd R T-evine, J. Am. Chew. Snc.. 77. 
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was reduced with lithium aluminum hydride to  2- 
[2-(methylethy1amino)ethylJpiperidine which was 
converted into the dihydrochloride (XVI). The 
structure of XVI was established by its synthesis 
from 2-vinylpyritline, This substance reacted 
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with methylethylnmine hydrochloride to form 2- 
[2 - (methylethy1amino)ethyllpyridine hydrochlo- 
ride which was converted into the base and then 
into the dihydrochloride (XVII). This product 
(XVII) was hydrogenated with the use of platinum 
dioxide to form XVI. 

Compounds VII-X, analogous to 11-V, were 
prepared from 2-( 1-phenyl-%dimethylaminoethyl)- 
piperidine (VI) which was obtained in the following 
manner. Interaction of 2-benzylpyridine, para- 
formaldehyde and dimethylamine hydrochloride 
yielded 2-( 1-phenyl-2-dimethylamiiioethy1)pyri- 
dine monohydrochloride which was converted into 
the dihydr~chloride.~ This salt was hydrogenated 
catalytically with the formation of a mixture of 
the dihydrochlorides of racemates (VIa and VIb) of 
2- ( 1 -pheiiyl-2-dime t hylarninoethyl) piperidhe. Af - 
ter separation of the dihydrochlorides, VIa and VIb, 
and conversion of the salts into the bases, the latter 
compounds were traiisformed into Xa and Xb, 
respectively, by the stepwise procedures used to 
obtain V from I. During the formation of VIIa, a 
portion of this substance cyclized to T'IIIa. 

EXPERIMENTAL 

9-(2--DimethyZaminoethyl)pyridine. A mixture of 105 g. 
(1.0 mole) of 2-vinylpyridinc, 164 g. (2.0 moles) of dimethyl- 
amine hydrochloride, and 150 ml. of water was stirred and 
refluxed for 5 hr. After extraction with ether the aqueous 
layer, which contained 2-(dimethylaminoethy1)pyridine 
monohydrochloride, was made strongly alkaline with sodium 
hydroxide and then filtered. The product was removed from 
the filtrate by ext,raction with ether and the use of a con- 
tinuous liquid extractor.8 The extract was dried over sodium 
hydroxide, the solvent was removed and the residue distilled; 
b.p. 51-53'/0.1 mm. (lit.,4 b.p. 86-87"/7.5 mm.); yield, 120 
g. (80%). 

(7) British Pat. 589,625 (1947); Chern. Abstr., 42, 226 
(1948). U. S. Pat. 2,508,332 (1950); Chem. Abstr., 44, 7352 
(1950). 
(8) A. I. Vogel, Practical Organic Chemistry, Longmans, 

Green and Co., New York, Third Ed., 1956, p. 152. 

The dihydrochloride, prepared in ether, was recrystallized 
from absolute ethanol; m.p. 195-197" (Iit.,4 m.p. 178'). 

Anal. Calcd. for C9H1BN&l2: C, 48.44; H, 7.23; N, 12.55; 
CI, 31.78. Found: C, 48.41; H, 7.33; N, 12.81; C1, 31.98. 

The dipicrate, prepared in ethanol, was recrystallized 
from acetone; m.p. 179-181' (lit.,4 m.p. 181-182°). 

2-(&DimethyZaminoethyl)piperidine (I). A mixture of 30 g. 
of 2-(2-dimethylaminoethyl)pyridine, 34 ml. of concd. 
hydrochloric acid, 100 ml. of ethanol, and 0.75 g. of plat- 
inum dioxide was hydrogenated, under an initial pressure of 
48 lbs., for 2 hr. After filtration and removal of the solvents, 
the residue was made basic and the product was distilled; 
b.p. 45-47'/0.1 mm. (lit.,5 b.p. SO-Slo/9 mm.). 

The dihydrochloride, prepared in ether, melted a t  244- 
246' after recrystallization from absolute ethanol. 

Anal. Calcd. for CeH2&12: C, 47.16; H, 9.68; N, 12.22; C1, 
30.94. Found: C, 47.15; H, 9.03; N, 12.20; C1, 30.77. 

I-Chloroncetyl-~-(2-di~neth~~laminoethZ/1)piperitEin~e hydro- 
chloride (11). A solution of 12.0 g. of chloroacetyl chloride in 
75 ml. of chloroform was cooled and stirred while 15.6 g. of 
I, dissolved in 75 ml. of chloroform, was added, dropwise. 
The mixture was stirred for 12 hr. a t  room temperature, the 
solvent was removed and the residue was recrystallized from 
et,hanol; m.p. 177-179'; yield, 22.0 g. (82%). 

Anal. Calcd. for CllH220N2C12: C, 49.07; H, 8.24; N, 
10.41. 

2-Keto-4-methyl-l,4-dimabicyclo[5.4.O]undecane metho- 
chloride (111). Sodium bicarbonate (8.4 g.) was added, in 
portions, to a stirred solution of 20.0 g. of I1 in 75 ml. of 
water. The mixture was stirred for 1 hr., the solvent was 
removed and the residue was extracted with 350 ml. of hot 
chloroform. The filtered extract was cooled to 0" and the 
precipitate was recrystallized from chloroform; m.p. 215" 
dec.; yield, 16.0 g. (90%). 

Anal. Calcd. for CIIH2,0N?CI: C, 56.76; H, 9.10; N, 12.04; 
C1, 15.23. Found: C, 56.52; H, 9.31; N, 12.05; C1, 15.44. 

2-Keto-4-methyl-1,4-diazabicyclo [6.4.0]undecane (IV). 
Compound I11 (24.0 g.) was heated in a distillation flask 
with a semimicro burner under a pressure of 50 mm. until a 
clear liquid was obtained. The pressure was then reduced to 
0.3 mm. and IV was distilled; h.p. 104-108"/0.3 mm.; yield 
11.0 g. In order to remove traces of I11 carried over in the 
distillation, the crude distillate was dissolved in ether, the 
solution was iiltered, the solvent was removed from the fil- 
trat,e and the residue was distilled; b.p. l06-l0So/0.3 mm.; 
yield, 9.0 g. (480j0). 

Anal. Cnlcd. for CloHIsON?: C, 65.89; H, 9.96; N, 15.37. 
Found: C, 65.83; H, 9.99; N, 15.11. 

The picrate, prepared in ethanol, was recrystallized from 
acetone; m.p. 207-211". 

Anal. Calcd. for C1SH?108N5: C, 46.71; H, 5.15. Found: 
C, 40.91; H, 5.23. 

The chloroaurate, prepared in 5% hydrochloric acid, waa 
recrystallized from absolute ethanol; m.p. 153-156'. 

Anal. Calcd. for C10H180N2.HAuCld: C, 23.00; H, 3.67; 
-44u,37.76,. Found: C, 23.14; H, 3.68; Au, 37.65. 

~-Methyl-l,4-diazabicyclo[6.4.O]undecane (V) .from IV 
and from XIV. (a) Compound IV (6.0 g.), dissolved in 200 
ml. of ether, was added to a stirred mixture of 3.1 g. of 
lithium aluminum hydride and 250 ml. of ether. The mixture 
was stirred for 18 hr., cooled, 9 ml. of water added, dropwise, 
and the mixture was stirred for 24 hr. After filtration, the 
filtrate was dried over anhydrous magnesium sulfate and 
the solvent was removed. Because of excessive foaming, the 
residue could not be distilled. It was dissolved in ether and 
the solution was treated with hydrogen chloride. The pre- 
cipitated dihydrochloride mas recrystallized from methanol- 
ether; m.p. 260-265' dec.; yield, 4.9 g. (62%). 

Anal. Calcd. for C10H22N2C12: C, 49.79; H, 9.20; N, 11.61; 
C1, 29.40. Found: C, 49.82; H, 9.22; N, 11.38; C1, 29.26. 

The dipicrate, prepared in ethanol, was recrystallized 
from ethanol; m.p. 210" dec. 

Anal. Calcd. for C22H26014NB: C, 42.17; H, 4.10. Found: 
C, 42.31; H, 4.21. 

Found: C, 49.27; H, 844; N, 10.16. 
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(b) Compound S I V  (5.7 g.), described bcloiv, was re- 
duced with 8.1 g. of lithium aluminum hydride in the nianner 
mentioned above. The crude product, was converted into the 
dihydrochloride; n1.p. nnd niixetl m.p. 260-2G5' dec.; yield, 

The dipicrate mtX1tc.d a t  210" dec.; mhcd n1.p. 210" dec. 
2-( 1-Phenyl-2-diineth y1anLinoethal)pyridiae dihydrochlotide. 

A mixture of 85 g. of 2-benzylpyridineJ 21 g. of paraform- 
aldehyde, 45 g. of dimethylamine hydrochloride, and 125 
nil. of water was.stirred and heated ou a steam bath for 24 
hr. The mixture was cooled aid oxtracted with ether to 
remove unchanged 2-benzylpyridine. The aqueous solution 
was made strongly basic with 40'7; sodium hydroxide solu- 
tion. The precipitated oily base was extracted with ether 
and the dried estract was treated with hydrogen chloride; 
the prr:cipit,ated dihydrochloride was recrystallized from 
methanol; m.p. 190-1'31" (lit.,' m.p. 190'); yield, 104 g. 
(70%). 

2-( l-Phena2-2-dinielhyla/iiinoethyE)piperidi?ze (Via and 
VIb). A mixture of 30 g. of 2 4  1-phenyl-2-dimethylamino- 
ethy1)pyridine dihydrochloridt:, 150 nil. of methanol, 10 nil. 
of water, and 0.75 g. of platiniiin dioxide was hydrogenated 
under an init,ial pressure of 50 Ib. for 2 hr. After filtration and 
removal of the solvent from the filtrate, the residue was dis- 
solved in 150 ml. of hot methanol, and 80 ml. of ether was 
added. After the solution had been cooled a t  0" for I6 hr., 
the precipitated dihydrochloride of VIa was removed by 
filtration and the filtrate ( A )  was retained. The salt \vas 
recrystallized sever:il t,imes froin methanol; m.p. 300-303" 
dec.; yield, 12.2 g. (40%). 

.trial. Calcd. for CliH?6?r'?C1?: C, 59.01; H, 8.58; K, 9.18; 
CI, 23.23.  Forind: C,  58.88; H, 8.53; N, 9.43; C1, 23.28. 

The dihydrochlorido \vas dissolved in wat,rr and the solii- 
lion w:is made strongly hnsic with 40% sodium hydroxide 
solution. Thc tmso (\'I:i) was cstracted with sthcr and nfter 
removiil of the solwrit, from ttic: dried extract, t,he residue 
\ v u  distilled; b.p. 128-1 26';l inm. 

Anal. Chl(d. for (',;,&S2: C ,  77.52; H, 10.41; Tu', 12.06. 
Foiind: C, 77.45; 11, 10.30; N, 12.U8. 

Fi1tr:tti. .I was eva1)or:ttcd to oiie haif of its original 
volume, 100 nil. of vthctr \vas nt l t l id ,  and  thc solutiou \V:LS 

ii1:tintnincd : I t  0" for % Iir. Thc: prrcipiiiiLc, the dihydro- 
chlorido of i'I13, iv:is filtvrcd aiitl rcwvstallizctl scvc~ixl timix 
from aImoIiite c.thniio1; n1.p. 246-248' dec.; yield 11 .:.3 g. 
1 3 7 Fo 1. 

.1 na/. C:ild. for C&&ie(?lZ: C, 59.01; T I ,  8.58; irj, !1.18; 

niixlure of the dihydrochloridcs of \:la a i i t l  \'It) incltt:tl 

5.5 g. (74%). 

('I, 29.23. 1'0~11itl: C ,  59.04; 11, 8 . l i O ;  N ,  !):&:J; CI, 2:3.:$$J. 

:tt 247--252' tlw. 
' ~ I L C  L I : I S C  VII) l)oile(l at, J05-1083/0.3 111111. 

. lna/.  c:ilcd. for CIS&,S2: c, 77.52;  11, lO.-fI; h', l2.O(i. 
1~'ouiid: C, 77.38; 11, 10.25; N, 11.85. 

1-Chloroncetyl-2-( I - p h e n y l - Z - d i i / i c t h y l a n i ~ / ~ ~ e f h ~ / ~ ) ~ ~ / ~ ~ ~ ~ -  
d iuc  hydrochloride (VIIa and VIlb). A solution of 12.0 g. of 
chloroxetyl chloride in 75 ml. of chloroform was cooled and 
stirred while 23.2 g. of VIa in 75 ml. of chloroform was 
added, dropvise. .After the mixture had been stirred for 12 
lir. a t  rooiri tempcmture the precipitate, a mixture of the 
dihydrochloride of VIa and VIIIa, \vas filtered. The filtrate 
(.I) was ret)ained. The precipitate was dissolved in 150 ml. 
of hot methaiiol, ti0 ml. of etlier was added and t,he solution 
',vas cooled. The material ivhich precipitated, the dihydro- 
chloride of VLi,  was filtered and the filtrate (B)  ~ n s  re- 
tained. The precipitate weiglicd 9.5 g. after recrystallization 
from methanol; m.p. and mixed m.p. 300-303' dec. 

After evaporation of filtrate A to dryness, the residue 
(VIIa) Y:IS recrystallized from ethanol-et,her; 1n.p. 191-19;3' 
dec.; yield, 12.7 g. (:3iye), 

Anal. Calcd. for CL~HZGOXZCI~: C, 59.13; H, 7.59; Ii, 8.11. 
Found: C, 50.42; H, 7.76: K, 8.20. 

.4ftjor evaporation of filtrate B to dryness, the rcsiduo 
iV1IT:i) \vas rc-rryst~nllixcd froin r (  hnriol-c%hc,r; m.p. 223- 
225' dcc.; ).icld, 7.1 g. (as(%). The mixcd m.p. with YIIla, 

obtained in a separatc experiment from VIIa, was 223-225' 
dec. 

Chloroacetyl chloride (12.0 9.) and VIb (28.2 g.) were 
allowed to react in the manner described above. After the 
mixture had been stirred for 12 hr., the solvent was removed. 
Since the viscous residue (85 g., VIIb) could not be crystal- 
lized, it was used in the crude state for the preparation of 
VIIIb. 

2-k'eto-.&?nethyl-6-phen yl-l,4-diazahicyclo [5.4.0] undecane 
methochioride (VIIIa and VIIIb). Compound VIIa (7.0 g.) 
waa converted into the base and cyclized according to the 
procedure used for t'he cyclization of 11. The product (VIIIa) 
was isolated in the same manner as 111. The yield of VIIIa 
was 6.0 g. (95%); m.p. 223-225' dec. aftcr recrystallization 
from ethanol-ether. 

A n a l .  Cnlcd. for C~~HZ~OK?CI:  C, G6.11; H, 8.16; K, 9.07; 
Cl, 11.48. Found: C, 65.86; €I, 8.42; N, 8.87; C1, 11.84. 

In order to prepare VIIIb, the crude VIIb (35.0 g.) was 
convrrtcd into the bas? which was cyclized in the same man- 
ner as 11. The aqueous solution of VIlIb was extracted with 
petroleum ether (b.p. 60-75") to remove traces of VIb. 
After removal of t,he solvent from the aqueous solution, the 
product (VIIIb) was obtained from the residue by extraction 
with hot chloroform. The filtered extract was evaporated to 
drynrss and the residue \ v a  recrystallized from a mixture of 
one part of chloroform and two parts of acetone; m.p. 220- 
222" dec.; yield, 17.3 g. (56%). A mixture of VIIIa and VIIIb 
melted a t  218-220' dcc. 

Anal. Cnlcd. for C,TH?5ONzCl: C, 6G.11; H, 8.16; N, 9.07; 
C1, 11.48. Found: C, 65.85; H, 7.96; N, 8.81; C1, 11.40. 

2-liefo-&-?iieth~/1-6-phen~l-l &diuzabic yclo [5.4.0] undecane 
( IXa and IXb). Compound VIIIa (22.0 g.) was converted 
into IXa by the procedure given for the preparation of IV; 
b.p. 158-162'/0.1 mni.; yield, 12.0 g. (6470). 

A n a l .  Calcd. for CIGH?2O?J2: C, 74.38; H, 8.58; N, 10.84. 
1~'ound: C, 74.24; H, 8.56; N, 10.59. 

The chloroaurat~, prepared in 5% hydrochloric acid, \v:is 
rc~cryst:tllixcd from ahaolutc ethanol; m.p. l i 5 - l i i "  d c c  

Anal. Calcd. for <:16H220N2.H.I~~C:ll: 0,  32.1 I ; H, 3.87; 
N, 4.68; Au, 32.96. Foiind: C, 32.15; H, 3.81; N, 4.62; JIU, 
32.78. 

(.'onqmiiii(I VIIII) ( 1  8.0 g . )  iv:is oonvwted into IS11 by t, l icx  
procxtliire givt.ri for ttic ;)rol):mtioii of IV. Thv criidc distil- 
Lit P, 11.p. 170- 175' /'0.3 n i i i i  . , :i ftrlr solidif icntion, was rv- 
cr!rstallizcd f roin 50% aqiieous methuiiol ; lll.p. 114-1 16 O ; 
j-icld, 12.2 g. (81%). 

2 1 n d .  Calcd. for C ~ I ~ T ~ ? ? O S ? :  C, 74.38; II, 8.58; N, 10.81. 
E'oiind: C, 74.25; IT,  8.:38: 3, 11.07. 

The chloroiiurat,c, 1)rcp:trcd in 5"h h~~tlrochloric :icid, was 
recrgst:illized froin a1)~ol i i t~~ etb:iiiol; i i i . p .  181- 18.1" dcc:. 

~nist~iire of thc cli1oro:tiir:itc~s of IXh aiicl I S a  rnelted :it, 

17-1-1 7 i"  den. 
.4nal. C:\lcd. for C~~HY?ON?.HAII(:I: C, 32.1 1; €1, 3.87; K, 

4.68: ,411, :32.96. Foiind: C, 32.16; 11, :1.8.1; N,  4.73; hii, 333.20. 
4-Meth~jl-6-phenyl-l.4-diazabicyclo [5./,.0] undecane (X:t 

a n d  Xb). Compound IXa (7.1 g.) was reduced with 2.9 g. 
of lithiiim aluminum hydride by the procedure given for t,ho 
preparation of lr. The crude product (Xa), obtained from tho 
reaction mixture after filtration and removal of the solvent, 
was distilled; b.p. 123-125Oi0.3 mm.; yield, 5.5 g. (8270).  
The distillate solidified; n1.p. 56-58'. 

Anal. Calcd. for C16HzaN2: C, 78.63; H, 9.90; K, 11.4ti. 
Found: C, 78.44; Ht 9.66; N, 11.27. 

The dihydrochloride, prepared in ether, \\-as recrystallized 
from absolute ethanol; m.p. 269-272' dec. 

And. Calcd. for C16H26N2C12: C, 60.56; H, 8.26; ?i, 8.83; 
C1, 22.35. Found: C, 60.64; H, 8.20; N, 8.90; CI, 22.10. 

Compound IXb (8.0 g.) was reduced with 3.2 g. of lithium 
aluminum hydride by the procedure used to prepare V. 
The crude product (Xb), obtained after filtration and re- 
moval of the solvent from the reaction mixture, solidified and 
was recrystallized from SOY0 aqueous methanol; m.p. 106- 
108'; yield, 6.8 g. (goyo). A mixturc of Xa and SI, niclt(vl 
a t  5!J-61". 
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Anal. Calcd. for C1tiHZ4N2: C, i8.63; H, 9.90; N,  11.46. 
Found: C, 78.70; H, 9.80; N, 11.37. 

The dihydrochloride of Xb, prepared in ether, was re- 
crystallized from absolute ethanol; m.p. 278-280" dec. A 
mixture of this dihydrochloride wit,h the dihydrochloride of 
Xa  melted at 259-261'. 

Anal. Calcd. for C1&tiN2C12: C, 60.56; H, 8.26; N, 8.83. 
Found: C, 60.56; H, 8.34; N, 8.72. 

2-( 2-Methylamin0ethyl)pyridine (XI). This compound wm 
prepared from 105 g. of 2-vinylpyridine, 135 g. of methyl- 
amine hydrochloride and 150 ml. of water in t,he same general 
manner as 2-(2-dimethylaininoethyl)pyridine; m.p. 115- 
116'/27 mm. (lit.,6 b.p. 117-118'/25 mm.); yield 101 g. 
(7370). The dipicratc, prepnred in ethanol, was recrystjallized 
from acetone; 11i.p. 193-196" (lit,,c 1u.p. 19:3.8-195.2O). 

2 - [Z - ( X  - Methyl - S - chloroacetyla~~tino)ethUllpl/ridi,le 
hydrochloride (XII).  Compound XI1 vas prepared from 13.6 
g. of XI and 12.0 g: of chloroacetyl chloride in the s:me inan- 
ner a8 11. The solvent, was removed from the reaction mis- 
ture and the residue was recrystallized from a1)soliite 
ethanol; m.p. 143-147"; yield 21.0 g. (84%). 

Anal. Calcd. for CloH1dO?;T2C12: C, 48.21; H, 5.66; N, 11.25. 
Found: C, 48.16; H, 5.66; N, 11.05. 

3 - Keto - 4 - methyl - i ,4  - diazabic~/clo[5.4,0]ulLdeca - l ( 7 ) -  
8,iO-trieniurn iodide (XIII) .  Compound XI1 (10.0 g.) was 
dissolved in water and converted into the base by the addi- 
tion of sodium bicarbonate. The aqueous mixture was ex- 
tracted with ether. The extract was dried, the solvent was 
removed and the residue was diRsolved in 25 ml. of acetone. 
After the addition of 6.0 g. of sodium iodide, dissolved in 30 
nil. of acetone, the mixture was stirred and refluxed for 1 
hr. It was cooled, the precipitated mixture of XI11 and so- 
dium chloride was filtered, and the product n-as extracted 
with 150 nil. of boiling nit,romethane. After filtration of the 
hot extract, the filtrate was cooled whereupon XI I I  pre- 
cipitated; n1.p. 510-212' dec. nfter rev-stnllization from 
nitromethane; yield 7.2 g. (679;). 

Anal. Calcd. for C10H130NJ: C, 39.49; H, 4.31; N, 9.21; I, 
4 l . X  Found: C, 39.58; H, 4.40; N, 9.25; I ,  41.51. 

3-k'eto-4-),teth!/l-~ ,/t-diazabicyclo (6.4.01 uridecane (XIV). 
Conipoiind XI11 (ti.0 g.), dissolved in a mixture of 20 1111. of 
\vater and 50 ml. of ethanol,  vas hydrogenated in the pres- 
( ~ n c ( ~  of 0.5 g. of platinum dioxide under an initial pressure 
of 50 lb. for 1 hr. After filtrat,ion and removal of solvents from 
the filtrate, t,he r e d u e  was dissolved in water and sodium 
bicarbonate was added. The inistiire W:M extracted with 
vhloroforni, the solvent, was removed from the dried extract 
:ind the residue was distilled: b.p. 119-122°/l inin.; m.p. 
38-40": yield 3.0 g. (82%). 

..inal. Calcd. for ClnHI~OS?: C. 65.89; H, 9.W: S,  15.87. , .  
Found: C, 65.91; H, hl76f N, 15.kI. 

from ethanol-ether: n1.p. 220-222". 

( : I j  16.21. Found: C, 54.8X: H. 8.81; N,  tY.01: Cl, 16.14. 

i~th:iirol; n ~ p .  1.58.- 161". 
S1\' nirlted :tt 1455149'. 

The hydrochloride, prepared in ethcbr, nns rwrystallized 

.4?aal. Calcd. for CloHluONpC1: C, 54.90; H, 8.70; S, 12.81 ; 

The picrate, prepared i r i  c,thanol, \\:IS recrystj:tlliacvl froirr 
uiixtiirc of tho picriLtw of I\' i i i i d  

Anal. Calcd. for C16H2,O8N5: C, 46.71; H, 5.15. Found: 
C, 46.76; H, 5.21. 

d-[2-( AT-.Methyl-N-acetyla/,~ino)ethyl] piperirlirte (XV). 
A mixture of 17.4 E .  of XII,  i 5  nil. of ethanol, 10 ml. of 
water, and 0.75 g. -of platinum dioxide was hydrogenated 
under an initial pressure of 60 lb. for 24 hr. After filtration 
and removal of the solvents from the filtrate, the residue was 
dissolved in 50 ml. of absolute ethanol, and a solution of 
sodium methoxide, prepared from 20 ml. of absolute meth- 
anol and 3.3 g. of sodium, was added. After 30 min., 75 ml. of 
benzene was added and the precipitat,ed sodium chloride was 
removed by filtrat'ion through a sintered glass funnel. The 
solvrnts were removed from the filtrate and the residue was 
distilled; b.p. 112-113"/0.7 inm.; yield 8.0 g. (4:3Y0). 

A/ ta l .  Calcd. for CloH&N,.: C, 65.1 7; H, 10.94; N, 15.20. 
Found: C, 64.21; H, 10.90; S,  15.10. 

The picrate, preparcd in t 4 h n o l ,  NXJ rc2cryst:tllized from 
ahsolute ethanol; m.p. l(iO-lC,2". 

Anal. Calcd. for CltiH&a";J: C, 46.49; H, 5.61 ; N, 16.94. 

2- [8-( Jlethylethylarni)zo)eth~l~ piperidine tl ih ydrochloride 
( S V I )  ( f r o m  XV undfi.om XVII). (a )  Compound XV (6.0 g.) 
WRS reduced wit'h 3.1 g. of lithium aluniinuin hydride by the 
process used to prepare I-. The crude product, obtained after 
fi1trat)ion and evaporation of the solvent from the reaction 
mixture, was dissolved in ether and converted into the 
dihydrochloride (YVI) by the use of hydrogen chloridr. 
After recrystallization from absolute ethanol, the salt melted 
:it 234-237"; yield, 5.9 g. (76%). 

.!nul. Calcd. for CloH?aN2C1,: C, 49.38; H ,  9.95; Iy, 11.52; 
Cl, 29.15. Found: C, 49.08; H, 9.66; N, 11.50; C1, 29.35. 

The dipicrate, prepared in ethanol, was recrystallized 
from absolute ethanol: m.p. 101-105'. 

.lnal. Calcd. for C?1H2&S8: C, 42.04: H, 4.49. Foiintl: C 
$2.02: H, 4.74. 

(b)  A mixture of 14.0 g. of SYII ,  90 nil. of ethaiiol, 10 1111. 
of water, :ind 0.5 g. of plat~inum dioxide w:ts h3;drogen:iteci 
undcr LLII initial pressure of 52 Ib. for 45 inin. Thc rrsidiie 
(XT'I), obtained after filt,ration and reniov:tl of tho solvent.s, 
\v:ts rcvyst,:illized from :rhsolutcx ethitiiol: n1.p. 2335-238O 
( I N . ;  yi(Jld, 1'2.0 g. (847;). ,i Inistrlre of the product, with 
SVI, prcy:trod from SV, mclted at, 335-238' d w .  

The dipirratr, preptireti in  vthaiiol, \vas rwrystallizrtl 
froin :il)solute ethanol; m.p. 101-105". .i inistiire of t'his 
tlipicmtr. with the dipicrate prepared froin S V I ,  obtained 
from XV, inelted a t  101-105". 

Z-[d-(~~efhyleth!/lnnrirto)ethyl]pll , . idirte: rlihydrochloridr 
(SVII ) .  h mixture of 20.0 g. of 2-vinylpyridine, 21.0 g. of 
inet,Iiylethylamine hydrochloride, and 35 nil. of water was 
stirred and refluxrd for 4 hr. r2ftc.r extraction with ether, the 
:iqiieous layer was made basic with 4096 sodium hydroxide 
solution. The product \vas extracted with ether and the dried 
rxtract, was treated wit.h hydrogen chloride; the precipitateti 
tlihydrochloridc iiielted a t  178-179' after rec.r!.st,:tllizatioii 
from :dxjolutmc ethanol: yield 28.0 g. (65%). 

:l,mb. Calcd. for Cl,~H18S~CIZ:  C, 50.64: H, i.BR; N. 11.81 ; 
(:I, 29.00. F'onntl: C:, 50.64; H, 7.66; S! 11.92; ( > I ,  29.71. 

Foillld: C, 46.46; H, 5.57; N, 16.34, 

; I N N  .%RBOH, hIICk1, 


