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A group of 2,2,6,6-tetramethylpiperidine derivatives has been prepared and evaluated as antihypertensive 
Others were ring-expanded and agents. 

variously substituted. 
Some of these compounds incorporate a X-guanidinoalkyl moiety. 

1,2,2,6,6-Pentamethylpiperidine (pempidine, Ia) and 
certain closely related analogs (e.g., Ib  and IC) are po- 
tent and long-acting ganglionic blocking agents with 
proven clinical efficacy in the treatment of hyperten- 
sion.4 In general, these drugs undergo more complete 
and predictable absorption from the gastrointestinal 
tract as important advantages over the older diquater- 
nary type of ganglionic blocking  compound^.^ How- 
ever, the mechanism by which the potent blood pressure 
lowering activity of pempidine is achieved results in a 
number of highly undesirable side reactions. The 
present work represents an attempt a t  modifying the 
mechanism of action of pempidine through major struc- 
tural alterations of the parent molecule, in the hope of 

R 
I a  CH3 
I b  C2H6 
IC NHCH, 

obtaining antihypertensive drugs which might act via 
different mechanisms. 

If we assume that pempidine exerts its activity be- 
cause of high affinity for cell receptor sites that are in- 
volved in the control of blood pressure, but that  its 
structural makeup allows it to act only a t  ganglionic 
sites, a modification of its structure could conceivably 
produce a chemical affinity for other receptor sites that 
are involved in blood pressure regulation, such as the 
vasomotor centers or the sympathetic postganglionic 
nerve endings. For these reasons me extended the sev- 
eral structure-activity studies which have already ap- 
peared on pempidine6 by combining 2,2,6,6-tetra- 
methylpiperidine or related amines with selected struc- 
tural features present in some newer antihypertensive 
agents as well as through the synthesis of novel deriva- 
tives. 
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CHART A 

The starting material, triacetoneamine, was prepared 
by modifications of the method of Francis.’ A cooled 
mixture of acetone and calcium chloride was intermit- 
tently treated with ammonia over a 10-day period, 
After a suitable workup including a careful distillation, 
there was obtained approximately a 20% yield of pure 
triacetoneamine which crystallized a t  room tempera- 
ture. Wolff-Kishner reduction of triacetoneamine ac- 
cording to the procedure of Leonard and Kommensen8 
afforded 2,2,6,6-tetramethylpiperidine (11). 

Chart A shows the first series of reactions and com- 
pounds discussed. Treatment of I1 with ethylene oxide 
under acid catalysis gave the primary alcohol (111) in 
75% yield. Compound I11 was converted almost 
quantitatively with thionyl chloride to the corresponding 
chloride hydrochloride (IV). A subsequent report of 
this material by Moffett and Aspergreng described a 
less convenient preparative route. The salt IV was 
converted readily to the expected amine (Va) and 
hydrazine (Vb) by addition to large excesses of am- 
monia and hydrazine, respectively. Reaction of these 
bases with S-methylisothiourea sulfate furnished the 
guanidine and aminoguanidine shown (VIa and VIb, 
respectively). The structure assigned a priori to VIb 
was indirectly verified by analogy to closely related 

(7) F. Francis, J .  Chem. Soc.. 2897 (1927) 
(8)  N. J. Leonard and  E. IT. Nommensen, J .  A m .  Chem. S O C ,  71, 2808 

(1949). 
(9) R. B. Moffett and B. D. .isgergren, z b z d ,  82, 160-1 (1960) 
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reactions which are discussed later. IV nas  also (*oil- 
verted to the thioacetate (Vcj according to  the method 
of Biel and co-itorkers1° and to  the 2,6-dimethylpheiiyl 
ether (Vd) by treatment with sodium 2,B-dimethyl- 
phenoxide. Interest in the later material arose from a 
structural relationship to choline 2,B-xylyl ether. 

l-Carboxymethy1-2,2,6,6-tetramethylpiperidine (VI- 
11), a novel amino acid, was obtained through the re- 
action of ethyl chloroacetate with I1 in the presence of 
potassium carbonate to yield the anticipated ester (T'IIj 
which was hydrolyzed with barium hydroxide. Acyla- 
tion of I1 with acetyl chloride ga1.e IX. The lido- 
caine-like compound X was prepared by treatment of 
I1 with w-chloro-2,B-dimet~iylacetaniiilide. 

The structures of two aiiiiiioguanidines reported liere 
(\'Ib and XIII) which resulted from guanylation of sub- 
stituted hydrazines are assigned by analogy to the re- 
sults obtained by Grew and Srnith for guanylation of 
methylhydrazine'? and to the results of the following 
study. /3-Pheiiylisopropylhydrazi1ie~~ was treated ith 
S-methylisothioiirea sulfate to afford the aminoguani- 
dine (XI) a5 s h o w i i  in  Chart R. Displacement of 
methyl mercaptan by the substituted hydraxino-nitro- 
gen was assumed and is in agreement with tlie Green and 
Smith study.'? To substantiate this poitit further. the 
alternative coinpouiid, which n o d d  I.c511lt from dii- 
plawmeiit of methyl mercaptan by the terminal hy- 
drazino nitrogen, was prepared unequivocally. Coii- 
densatioii of phenylacetone wit11 amiiioguanidiiie 
afforded the expected guanylliydrazorie. Catalytic 
reduction over platinum provided XI1 which was iiot 
identical with the isomeric compouiid XI (see Expcri- 
iiientalj. 

Cliart C shows sei  era1 series of reactions carried out 
starting with t riace toneamiiie. Satisfactory met hyla- 
tion of this base occurred after standing for one week 
with excess methyl iodide in Skellysolve C. Under 
these conditions, triacetoneamine hydriodide precipi- 
tated and the product remained in solution as cx- 
pected.6b Application of the Schmidt reaction to the 
product according to the procedure which Dickerman 
and Lindwall used for the normethyl compound14 
afforded the expected riiig-expanded cyclic amide whicli 
was reduced with lithium aluminum hydride by a pro- 
cedure adapted from Michaels aiid ZauggI5 to a homo- 
piperazine. Treatment of this material with ethylene 
oxide gave the anticipated alcohol which was converted 
to the corresponding chloride. Addition of this chlo- 
ride to excess hydrazine aiid guanylation of the product 

(10) J €I. Biel, E F. Sprenyeler €I 1 I eiser J Horner, i. Drukher ,  and 

( 1 1 )  P. Hey  and C, L Wille, Biit J Pharmacol , 9, 471 (1951) 
(12)  \ H Greer and Q. B 1, Sinith .I A m  Chem S o r  78, 571 (1950) 
( 1 ' 3 )  CATROXB, pheniprazine hpdrochloride 
(14) S C. I h c k ~ r n i a n  and  H G 1,induall J O i g  Chem , 14 ,  i j 3  lc1411) 
( 1 5 )  I? J hIicl!aels and  II E Zauau, %bid.. 26, 617 (1960) 

H Friedman, J .  A m  Chem Soc , 77, 2250 (1975)  
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provided SI11 IF liich perhaps more clobely i esembles 
guanethidine than T'Ia and 1%. 
4-Hydra~iiio-2,2,G,6-tetraniethylpiperidiiie (XI\ ' )  

was prepared by condensation of triacetoneaniine with 
carboethoxphydraziiie, reduction of the stable addurt 
over platiiium and barium hydroxide hydrolysis to tlicb 

hydrazine. Triacetoneaniiiie was also condensed it11 
aminoguaiiidiiie and the guanylhydrazone catalyticdy 
reduced to XI-. The iiorel nitrate ester XT'I nas prc- 
pared by direct nitration of the corresponding alcohol 
resulting froin lithium aluminum hydride reduction of 
triacetoiieamiiie. The hydrazone of l-hydrazinophtlial- 
azine and ti iacctoiieaiiiiiic as obtained to e\ aluatc 
the possihihty of hydrolysis, after administration, to 
tno aiitihypcr tc i i i iwh w h i c a l i  a(+ by differeiit iiiw 11- 

aiiisniz lfi 
.I11 thc (wiipoiiiidb listed 111 tlie preceding diwubsioi i 

e\ aliintcd for Iiypoteiisii e activity in the iior11io- 

tells]\ (7 aiic.stlietized dog and rat aiid for gaiiglioiiic. 
blorkiiig art11 ity i i i  the cat nictitating membrane prrpa- 
ratioii a t~ordl i ig  to the methods described by Buckle!, 
aiid vo-u oi-kers." I prelimiiiary report of this ~ s o r k  
hab alread? appeared. lB  Hypotensive agents resultctl 
1% hcii a guaiiidiiioalkyl moiety was incorporated into tho 
~iiolecwlc. ~ i i r h  as i i i  I%, I'Ib, and XIII. The inost 
poteiit agent of this class was T'Ib which resembles peiii- 
pidine iii potency and duration of action a t  5 i11g. kg. 
j i i  the rat (intravenous administration) arid i b  also a 
gaiiglioiiir Xilocking rompound.18 Introductioii oi 
groups ' i ~  Iiwh decreased basicity of the tetrainetliyl- 
piperidiiio nitrogen, as in VI1 and IX, ~ i r tua l ly  abol- 
ished tlie h y p o t e i i s i ~ ~  acti\ ity. Bretherick, ~t ~ l . , ~ '  
reported a similar relatioiiship. The remaining ma- 
tei ials iiieiitioiied were hypotensive agents of lower po- 
teiicy ~ i i d  shorter duration of action than VIb or peiii- 
pidine and appeared to  act by ganglionic blockade 
Detailed pliarniarologic I esults related to  tlie Iiiecha- 
iiisni of action 01 the more potent aritihypertensii e drug\ 
will be published 

(16) Ti idcetone,rrninr is a n  effective gaiglionic hloching a g ~ i i t  11 1ii.11 

e\ uluaterl i n  t he  r'lt n i c t i~ t t i ng  membrane p repua t ion  described In rt4rrcin 
17h I P. RuchleL 1iii'ate comniuni~at ion 

(17) a) T P R u i h l e \  11. I Jacquart ,  R. K. Bickerton, \\ I f I i i r lak  
1)cfro a r i r i  T \ Rianculli, J .  A m  Pharm Assoi h i t  

I d 49, 5% lObO (h) Z I' I h r ( i \ i t 7 ,  E C. Reif, and ,J P Riirhli.x 
' L i d  47, 715 flC458, 

118) J P T3iichlt.j i Cliznor J C 7 1 r i R ? ,  and W. J. Kinnarri. Ihsrrart..  0 1  

I'zpPrs \ i n r i i r  b i i  Phn i inn i t  iitirdl \swciation .innu81 1ler t ing \lr.ir I 

AParli r i l i r i i i i  \[a\ 1 2  17 1463 
19 i I '  H i i c h l i  \ I a i i \ d t t  I I I ~ I I I I I I I I I I C W ~ ~ ~ I I I I  
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Experimental *O 
N-(p-Hydroxyethyl)2,2,6,6-tetramethylpiperidine (III).-To 

28 g. (0.20 mole) of I1 in 100 ml. of methanol was added 10 g. of 
ethylene oxide and 0.5 ml. of concd. hydrochloric acid. The 
mixture was heated a t  100' for 2 hr. in a pressure bottle, cooled, 
and concentrated to dryness in vacuo. The residue was re- 
crystallized from heptane to give 28 g. (76%) of product, m.p. 
98-loo', reportedg m.p. 96-98". 

Anal. Calcd. for CljH23;1'0: N, 7.56. Found: N, 7.55. 
Maleate,21 m.p. 118-120" dec. 

Anal. Calcd. for Cl:H23N0.C4H101: N, 4.65. Found: PI;, 
4.69. 

N-( p-Chloroethyl)-2,2,6,6-tetramethylpiperidine Hydro- 
chloride (IV).-To 40 g. (0.22 mole) of I11 in 100 ml. of dry 
benzene was added 30 g. (0.25 mole) of thionyl chloride in 100 
ml. of dry benzene. The mixture was stirred a t  reflux for 2 hr. 
and then concentrated to dryness in  vacuo. The residue was 
dissolved in 100 ml. of methanol, treated FT-ith charcoal, filtered, 
and the filtrate diluted with ether to the cloud point. Cooling 
gave a solid which was collected and dried to afford 48 g. (917,) 
of product, m.p. 220-222'. R e p ~ r t e d , ~  m.p. 219-220'. 

Anal. Calcd. for CuH&1X-HC1: X, 5.83, C1, 29.58. 
Found: K, 5.86; C1, 29.70. 

(p-(2,2,6,6-Tetramethylpiperidino)-ethylguanidine] Sulfate 
(Via).-To 36 g. (0.15 mole) of IV in a 1 1. autoclave was added 
500 ml. of 10% ethanolic ammonia. The mixture was heated 
to 125' for 2.5 hr. then concentrated to  dryness under vacuum. 
The residue was dissolved in about 200 nil. of water, excess 
potassium hydroxide was added, and the mixture was extracted 
with three 100 ml. portions of tetrahydrofuran. The combined 
organic layers were dried over potassium carbonate. After 
separation of the drying agent, the solvent was removed under 
vacuum to give a solid residue which amounted to 24 g. of crude 
Va, m.p. 55-58'. Without further purification, 19.2 g. (0.050 
mole) of Va in 25 ml. benzene was added to 7.0 g. (0.025 mole) 
of S-methylisothiourea sulfate in 100 ml. of 70y0 ethanol and the 
mixture was refluxed and stirred for 6 hr. After standing over- 
night a t  room temperature, the solid which formed ww collected, 
triturated with ether, and recrystallized from ethanol to afford 
13 g. (82%) of product, m.p. >2i5' dec. 

Anal.  Calcd. for (CI2H26S4jL.H2SO4: C, 52.32; H, 9.81; . -. ,~ 

S, 20.31; S, 5.81. Found: C, 51.80; H, 6.95; 2, 20.'10; S; 
5.66. 

p-(2,2,6,6-Tetramethylpiperidino)-ethylhydrazine (Vb).-To 
500 ml. of refluxing 85y0 hydrazine hydrat,e was added 60 g. 
(0.25 mole) of I V  in 100 ml. of water. After stirring and re- 
fluxing for 20 hr., excess potassium hydroxide was added, and the 
cooled mixtuie was then extracted with three 150-ml. portions of 
ether. The separated and combined organic layers were dried 
over potassium carbonate. After removal of the drying agent 
and the solvent, the residue was fractionated to  afford 10 g. 
(207,) of product, b.p. 85-90' (0.4 mm.). 

.4naZ. Calcd. for CllHd?3: N. 21.07. Found: X, 21.32. 
Dihydrochloride salt, m.p. 262' der.2' 

Anal. Calcd. for ClIH,SX8.2HC1: Cl, 26.05; K, 16.43. 
Found: C1, 25.75; S, 15.49. 

N-Amino-N- [p-  (2,2,6,6-tetramethylpiperidino) -ethyl]guanidine 
Sulfate (VIb).-To 4.9 g. (0.025 mole) of Vb in 60 mr. of 70% 
ethanol was added 3.9 g. (0.014 mole) of S-methylisothiourea 
sulfate. The mixture was refluxed overnight, concentrated to  
dryness, and the residue recrystallized from methanol to afford 
6.0 g. (837,) of product, m.p. 227-230". 

Anal. Calcd. for (C12H?7r\;5)Z.H2S04: C, 4'3.63; H, '3.71; 
S, 5.52. 

p- (2,2,6,6-Tetramethylpiperidino)-ethylthioacetate Hydro- 
chloride (Vc'i.-To 41 g. (0.17 mole) of IV suspended in 450 ml. 
of 2-propanol was added 15.2 g. (0.20 mole) of thioacetic acid 
and the mixture was stirred and refluxed for 15 hr. After 
concentrating in YQCUO to near dryness, 300 nil. of ethyl ether was 
added, and the solid which formed was collected and recrystallized 
from 2-propanol to provide 46.8 g. (9876) of product, m.p. 130- 
133". 

Anal. Calcd. for Cl8H25905.HCl: C1, 12.67; S, 5.01; S, 
11.46. 

Found: C, 49.35; H, 9.80; S, 5.31. 

Found: C1, 12.64; S, 5.04; S, 11.61. 

(20)  Melting points a re  corrected: boiling points are uncorrected. 
Analyses were performed under the  direction of Mr .  E. Kluchesky in  this 
l a b o r a t o r y ;  Lfanser Lahoratories, Germany; a n d  by  Illini Microanalyti- 
cnl Laboratories. 

(21) Salts were prepared a n d  recrystallized from ethanol or  ethanol-ether. 

p -  (2,6-Dimethylphenoxy) -2,2,6,6-tetramethylpiperidinoethane 
Hydrochloride (Vd).-To a solution prepared from 2.3 g. (0.10 
mole) of sodium in 100 ml. of ethanol was added 6.1 g. (0.050 
mole) of 2,6-dimethylphenol and then 12.0 g. (0.050 mole) of 
IV n i th  stirring and cooling. After 24 hr. a t  reflux the cooled 
mixture  vas treated with potassium hydroxide and extracted 
twice with ether. The combined organic extracts were dried over 
potassium carbonate and, after separation of the drying agent, 
excess dry hydrogen chloride was introduced. The crude product 
seDarated and was recrystallized from ethyl acetate to provide 
6.2 g. (38%), m.p. 232-234'. 

Anal. Calcd. for C1gH31S0.HCI: C1, 10.87; N, 4.30. 
Found: C1, 11.10; S, 4 26. 
l-Carbethoxymethyl-2,2,6,6-tetramethylpiperidine (VII).-A 

mixture of 42 g. (0.30 mole) of 11, 39 g. (0.27 mole) potassium 
carbonate, and 40 g. (0.33 mole) ethyl chloroacetatewas refluxed 
in 200 ml. ethanol for 6 hr. After cooling, the precipitated salt 
was collected and discarded and the filtrate vas concentrated to 
drvness. This residue was fractionated to provide 45 g. (65y0) 
ofproduct, b.p. 110-115" (15 mm.). 

Anal. Calcd. for CllH2SN02: N, 6.05. Found: N, 6.08. 
Maleate,21 m. p. 155:156'. 
Anal. Calcd. for Cl3H&02.C&OI: C, 58.80; H, 8.41; 

h', 4.03. 
I-Carboxymethyl-2,2,6,6-tetramethylpiperidine (VIII).-A 

mixture of 11.3 g. (0.49 rnolei of the above ester and 15.8 g. 
(0.50 mole) of barium hydroxide octahydrate in 100 ml. of 
water was refluxed for 12 hr. A4fter cooling, rarbon dioxide 
>vas added until barium carbonate precipitat,ion was completed. 
The solid was collected and washed with water. The combined 
filtrate and washings were reduced t,o dryness and dissolved in 
about 100 ml. of acetonitrile. This solution was diluted with an 
excess of anhydrous ether and cooled. The solid which formed 
was collected and dried to provide 4.5 g. (467,) of product, m.p. 

Anal. Calcd. for CllH21SOJ: 5, 6.89; neut. equiv., 203. 
Found: N, 6.97; neut. equiv., 202. 

l-ketyl-2,2,6,6-tetramethylpiperidine (IX).-To 28 g. (0.20 
mole) of I1 dissolved in 100 nil. of benzene was added 7.9 g. 
10.10 mole) of acetyl chloride in 100 ml. of benzene over 1.5 hr. 
n.t 20-25". .4fter stirring overnight :it this temperature, the 
mixture was filt'ered and the filtrate was ronrentrated in. I ' Q C ~ / O .  

Dist,illation of t,he residue provided 9.0 g. (507,) of product, 

Found: C, 58.68; H, 8.53; N, 4.01. 

124-126 '. 

b.p. 120-123' (0.2 mm.). 

Found: C . i l . 86 ;  H ,  11.53: N,7.62. 
'4nal. Calcd. for Cl1H2:SO: C, 72.08; H, 11.53; 5, 7.63. 

w-(2,2,6~6-Tetramethylpiperidino)-2,6-dimethylacetan~l~de Hy- 
drochloride (XI.-A mixture of 9.7 g. (0.050 mole) of w-chloro-2,6- 
dimethylacetanilide, 15 g. (0.10 mole) of sodium iodide, and 
21.5 g. (0.15 mole) of I1 in 100 ml. of dimetliylformamide was 
stirred on the steam bath for 10 hr. After cooling and dilution 
with water, a solid formed which was collected and recrystallized 
from diniethylforniamide-water to provide 5.5 g. (377,) of the 
free base, m.p. 235-237' dec., which was converted to a hydro- 
chloride, n1.p. 245-247' dec. 

Anal. Calcd. for ClgH30X20.HC1: C, 67.70; H, 9.27; C:, 
10.53; S,8.32. Found: C, 67.41; H, 9.18; C1, 10.49; lu', 8.27. 
N-Amino-N-(1-methyl-2-phenethy1)guanidine Hydrochloride 

(XI).-A mixture of 60 g. (0.40 mole) of p-phenylieopropyl- 
hydrazine and 27.8 g. (0.10 mole) of S-methj-lisothiourea sulfate 
in 200 ml. of ethanol 17-as refluxed for 1 hr. A precipitate formed 
on cooling which was collected and thoroughly washed with 
ethanol to provide, after drying, 45 g. of the product &s a sulfate 
salt, n1.p. 191-193" dec. A mixture of 2.41 g. (0.0050 mole) 
of the sulfate salt. and 1.22 g. (0.0050 mole) of barium chloride 
dihydrat,e in 200 ml. of water way refluxed and stirred for 15 hr. 
After cooling, the solid was collected and the filtrate concentrated 
to dryness. The residue was recryst,allized from acetonitrile- 
ether to afford 2.0 g. (437,) of product, m.p. 114-116'. 

Anal. Calcd. for CtbH&l.HC1: C, 52.54; H, 7.50; C1, 
15.51. Found: C, 52.57; H, 7.21; C1, 15.41. 

N-Guanidino-0-methyl-p-phenethylamine Hydrochloride 
(XI).-A solution of 13.4 g. (0.10 mole, of phenylacetone, 13.6 g. 
(0.10 mole) of aminoguanidine bicarbonate, and 10 ml. of concd. 
hydrochloric acid in 200 ml. of ethanol iyas refluxed 15 hr., cooled, 
and reduced under 3 atm. of hydrogen in the presence of 0.6 g. 
of platinum dioxide over several days. The catalyst was col- 
lected and the filtrate concentrated to dryness. The residue 
was crystallized from acetonit,rile-etller to afford 8.6 g. (36$;) of 
product, m.p. 124-126'. 



.4nal. Calcd. for CIOH16N4.HCl: VI, 15~51: S, 24.30. 
Found: C1, 15.43; S, 24.40. 

A mixture of XI and XI1 melted at 100-115". Infrared s p e ~ -  
tra of chloroform solut.ions of XI and XI1 were not identical. 

N-Methy1triacetoneamine.--4 solut,ion of 56 g. (0.40 rnole 1 o r  
methyl iodide and 31 g. (0.20 mole) of triacetoneaniine in 100 ml 
of Skellysolve C was allowed to  stand at room temperature for 1 
week. The solution was decanted from the crude tri:icetone- 
amine hydriodide which precipitated, the solvent removed 
in uacuo, and the residue distilled to  afford 13 g. ( 3 0 5  i of prodii( 
h.p. 97-102' (14 mm.). Repurted,c'i 1j.p. 100-102' (1.5 miii 

A71aZ. Calcd. for CloHIBSO: S,  3.28. FrJund: S, 
1,2,2,7,7 - Pentamethyi - 4 - ( p  - chloroethyl j - 1,4 - diazacyclohep- 

tane Dihydroch1oride.--To :I solutioii of 70 g. (0.41 rirolri of the 
above ket,one in 200 nil. of chloroforru w:is added 150 nil. of 
concd. sulfuric arid at 0-5" followed bj- 58 g. (0.89 mole) of sodiuni 
azide in small portions with stirring. Tlie mixture was heat,ed 
to 45' for 1 hr., cooled, and poured over a mixtiire of ice and escess 
pot,assium hydroxide. The resulting ernulsion was filtered :tnd 
d o w e d  to stratify. The layers were separated snd the :iqueoiis 
phase was extract,ed twice wit,li chloroforni. The conihinecl 
organic layers were dried over sodium sulfate. .lftcr separ:tting 
the drying agent, the solvent was renioved under v:tciiuiii and t h e  
residue collected and thoroughly washed Kitti hex:tne to :tffortl. 
after drying, 55 g. of 1,2,'7,'i,i-pentaiiiet,Ii!-l-l ,-l-diaeac.?.c.lolieji- 
tane-%one. T o  22 g. (0.58 niole) of lithiurn sluniinuni hydride in 
500 nil. of tetrahydrofuran at reflux was :&led 53 g. (0.30 niole'i 
of t,he cyclic amide in 300 ~ i l .  ( i f  tetr:tti~'drofureri arid the resulting 
mixture was stirred and re uxpci for 20 ilr. water (51) Irii. I 
followed by 100 nil. of 40( potassiiirii hydrosidc \w,s ndded 
slowly and the precipitate wli 3 1 1  formed \xis collected and w:&etl 
with tet,rahydrofuran. The coiilbined filtrates were dried ovt'r 
potassium carbonate. The drying :igent and solvent were riJ- 
moved and the residue was fractionated to  afford 80 g.  of 1,2,2,7,7- 
pentamethylhomopiperazine,*s h p .  16-48' (0.2 min. ) ,  

Anal. Calcd. for CloH2,S,: S, 16.44. Found: S, 10.40. 
T o  30 g. (0.18 mole) of t,lie base obtained from the :thove pr~i- 

cedure was added 10 g. of ethylene oxide in 100 1111. of methanol 
in a pressure bottle. Coned. h~-droclrloric acid ( 0 . 5  nil.) was 
added and the bottle quickly stoppered and then heated to about 
100" for 2.5 hr. The solvent \vas removed in w c u o  :tnd t l i c  
residue fractionated to give 33 g. of 1.9.2,7,i-pe11ta1netl~~l-4-~~- 
liydroxyethyl)-l,4-diaz:icycloheptane, 11.p. 156---158" (20 mm. ).  

. t  nal. Calcd. for  C12H?6S20: S. 13.08. Found: S. 12.81, 
Excess hydrogen chloride gas was added ti.! 35 g .  (0.16 mole) 

of  the alcohul obtained previousl!~ in 230 i d .  of chloroform. 
To this mixt,ure was then added 30 g. (0.33 nwle 1 of tliionyl clilo- 
ride dropwise over 1 hr. The mixture wits stirred ant1 refluxed 
for X hr., the solvent itrid excess thion,~l chloride were remi)ved 
under vitcuuni, the residue Tvss dissolved in ahout 500 1111. of hot 
ethanol, and escess dry ether was added to induce precipitation 
of the product. The precipit,ate w~ cdlected. w:islieti witti ether. 
:tnd dried to aft'ord 41 g. of produrt,. ni.1,. 23.5-2337" dtv.  

. I  no / .  ('alcd. for CI2 S;?,2H( ' I :  S, ! I , I7 :  ('1 , 2;3,2(I, 

4- [ d- f N- Amino-N-gu minoethylj -1,2,2,7,7-pentamethyl- 
1,4-diazacycloheptane Sulfate IXIII'l. -T(i 300 nil .  of reflu\.ing 
85'; hydrazine liydrate \ v : t ~  :idded :i mliitioii ( i f  16 g. (0.050 
mole) of the above chloride li~~tlroc~hloritle in 500 nil. I!F c.old \va.ter 
over 3.5 hr .  with stirring. After refluxing :in :~ddition:il 16 hr . .  
the rnixture \vas concentrated 1'72 ~ n c i i o  to a n  emulsion. Aftcr 
s:itiir:iting with mdiuni h>-droridc~. 3 extrcictir~iis \\.it11 1 W-nil. 
portions of tetrahydrofuran were (tarried out :ind tlie org:inii. 
laj  ers coriihined and dried over potassium wrl)onate. 'The t l r~ . -  
ing agent : i r d  solvent were removed and tlie residue f r  
t i ! give 10.5 g .  o f  r n d e  1 ,2..2.7,i-pentsriietlr,~1-4-(3-li~dr,azino- 
etIiyl)-l ,4-diazacycloliept:inc., t1.p. 06--100" (0.01 mni. ). The 
Iiydrnzine (4.6 g.. 0.020 mole) xws :idded without, furtlrer piirifiw- 
tion t u  2..h g. (0.010 riiolr)  of ,~-i~ietIi~'Iisothiourea sulfate in 25 
nil .  of i o c ;  etliancil and  tlie riiisture w : i s  refluxed for 16 hr. Tlir. 
solvent WLS removed under vacuum and the residue w:ts r'ecrvs- 

AnuI. Calcd. for C:13HsuS8.H2S04: S,  %ti. 'LS: S> 5.01, Found: 
N, 26.06; 8, 5.22. 


