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1-Cyclohexylcarbonyl-4-sulfamylpiperazine.—-By a similar

procedure 16.5 g (0.1 mole) of l-sulfamylpiperazine and 16.1
g (0,11 mole) of eyelohexanecarbonyl chloride 1 150 ml of
methyvlene chloride containing 11.0 g (0.11 1wwole) of triethylomine
gave 8.2 g of the desired produet, mp 205-206.5°,

Anal. Caled for C,H,N;O,8: C, 48.0; H,
Found: ¢, 47.7; 11, 7.5; N, 15.0.

1-Isopropylthioacetyl-4-sulfamylpiperazine.-—Under a nitro-

gen atmosphere, 4.8 g (0 02 mole) of 1-chloroacetyl-4-sulfamyl-
piperazine was added to 2.3 g (0.03 mule) of 2-propanecthiol and
2.2 g (0,04 mole) of \,u(lmm methoxide in 75 ml ol methanol.
Tllc reaction mixture was allowed o stir for 2 hr, concentrated
to one-fifth the original volume, and added to 73 ml of water.
The resulting precipitate was filtered, dried, and recrystallized
from ether; vield 2.3 g, mp 113-114°,

Anal. (al(d for CyHieNLOs3.:0 ()
Foimd: €, 37.8; H, 6.8; N, 14.5.

1-Ethy 1carbamoy1—4 sulfam} Ipiperazine.—-To 9.9 g (0.06 mole)
of t-sulfamylpiperazine in 90 ml of DMF wax added slowly
4.7 g (0.066 mwle) of ethyl koeyanate and 6.6 g (0.066 nole) of
triethylamine,  After heating the reaction mixture for 1 hr on o
steant bath it was ecooled, and filtered. The desired product
was recrystallized from ethanol, 7.0 g, mp 178-180°.

77N, 153

A8d4: H, 6.8 N, 140,

Anal. Caled for CH NS C, 35.6; H, 6.8 N 237,
Found: C,35.6: H,(.7; N, 23.0.

1-Methylsulfonyl-4-sulfamylpiperazine.— T a solution of 1.7
g (0.01 mole) of l-sulfamylpiperazine and 1.1 g (0.011 mole) of
triethylamine in 15 ml of DMF was added 1.3 g (0.011 molel
of methanesulfonyl chloride.  The reaction mixture was heated
at steamn bath temperatures for 1 hr followed by cooling und the
addition of ether. The resulting precipitate was filtered and
recrystallized from acetone, 1.0 g, mp 248-250°,

Anal. Caled for € ]1,,\'3()4 S (0 24T H,
Found: ©, 24.%; H,5.2; N 17.5.
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Many netro- and psyehopharnacologically aciive componrds

contain planar, near-plangr. or nonplanar eyclie moletiex with

acidic or hasie fimetions in the rings or in side chains.

(1) Supparled by w researeh gram fro Smitle Kline and Frenveb Labaoyie:

Laries Yo whom we express aar appreciaGon.

In order

to Inrther delineate these requirements we have prepared o nnm-
ber of derivatives of evelododecnne with fimetional gronps as
they are enconntered it typical ding moleenles.

Noune of these compounds <howed an interesting degree ot
Biological netivity in dose mnge studies in rats and mice.? Only
at dose levels of 200 mg/kg in rats and 500-2000 nig,/kg in mice
did some of the derivatives produee overt etfects sneh ax de-
cregsed moror activity and hypotonia.  None of the componnds
was aetive in rat tests for mdpyretie activity by the procednre
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TasLE 1

Puvysican, ANaLyTicarn, AND OTHER Dara

Mp or Solvent or
Yield, bp (mm). method of —-Caled, 9— ~—¥ound, 9,—— ——=Characteristic-———n
No. % °C purification Formula C H C H infrared bands, em ™}
1 87 193-194 Subl 150° (0.2 mm) CisHaCINO 68.43 10. 83 68.39 10.70 1710 (s) (C==0)
2 82 163-164 Subl 120° (0.2 mm) CiHgpCINO - 0.5H.0 63.24 10.97 63.28 10.87 Doublet 1700, 1720 (s)
(C=0)
3 56 99-99.5 Petr ether,? sobl CyrHssNO 12,44 76.19 12.52 3380 (m) (NII)
t 87 220-222 (0.2) CyosHauNO« : 11.40 73.61 11.13
5 37 154-155 EtOH-EtOAc CuHuCIN 67.84 12.20 67.81 12.17
4 58 206 (0.2) CisHaoN2 76.95 13.60 77.03 13.65 3250 (w) (NH)
7 60 199.5-200 EtOH-EtOAc C19HCIN 73.63 10.41 73.54 10.42 1500 (m) (NH)
8 90 212-213 MeCN CaHasIaN2 44,45 8.14 44.23 8.23
9 79 210-211 MeCN CHyIN 58.74 8.47 58.77 8.53
10 60 133.5-154 EtOH-EtOAc CysHisCINO 67 .56 11.97 67 .45 11.89 1110 (s) (COC)
11 64 212-213 MeCN CiyHal N2 41.31 7.66 41.12 7.68
12 29 76-77 Petr ether, subl CrHuNO 75.77 13.09 75.58 12.95 3150 (s) (OH). 2765 (m)
[(CH3):N |
13 33 08-98.5 Yetr ether, subl CrHuO 80.71 11.61 80.37 11.65 3400, 3240 (s) (=CUH)
14 10 103-104.5 Sabl CyHaNO 76.92 11.77 77.11 11.34 3095 (OH)
15 67 167-167.5 Diisopropyl ether CrHxNO: 68.68 11.08 68.48 10.97 3400 (s) (NH). 3190 (),
3240 (m) (NH bonded)
16 T4 160-166 (0.4) CrHuNO 72.28 12.13 72.40 12.26 2740 (m). 2755 (m)
[(CHjs)2N 1, 1640 (s)
(C=0)
17 86 135 (0.4) CirHaNe 76.05 13.52 76.27 13.60 2760 (m) [(CHs):N}
18 88 266 EtOH-EtOAc CyHpCINO 68.08 10.08 68.05 9.70 3330 broad (OH)
19 229-229.5 CysH35:CINOa 66.74 66.80 9.44 9.40
20 62 130-130.5 EtOH-diisopropyl C23H3sNOs 60.37 8.59 60.26 8.93 3475 (OH), 1725 (s), 1735
ether (s) (CO:H), 1375 (8).
1590 (s) (COO)
21 70 55-55.5 Petr ether, subl CrHa3O03 70.27 11.01 70.08 10.77 3275 (s) (OH). doublet
58° (0.3 mm) 1095, 1120 (s) (COC)
22 80 81.5-82 Petr ether CiH:ClO: 65.55 9.90 65.49 9.75 1085 (s), doublet 1120,
1110 (s) (COC)
23 83 53-54 CxHyNO 74.25 11.53 74.08 11.45 2730 (m) (CHaN), dooublet
1120, 1110 (s) (COC)
24 87 102-103 Ler ether CisHaNS 74.40 9.40 74.52 9.43 3300 (m). 3330 (m) (NH),
1580 (m) (NH)
¢ Bp 30-60°.

of Winder, et al.,® and for the ability to antagonize pentyleie-
tetrazole-induced seizures by the method of Bastian, ef al.*

Experimental Section

Melting points were taken in a liquid bath and are corrected;
boiling points are uncorrected. Infrared spectra were deter-
mined on a Perkin-Elmer 337 spectrophotometer. Yields, physi-
cal data, analyses, and iufrared absorption bands are listed in
Table I. The derivatives of cyclododecane (ketones, olefins,
dielles, lactams, ete.) used as starting materials were purchased
from the Aldrich Chemical Co.

2-Piperidinomethylcyclododecanone hydrochloride (1) was
prepared by a Manuich reaction.® A mixture of 9.1 g (0.05
mole) of cyclododecanone, 6.08 g (0.05 mole) of piperidinium
chloride, 2.25 g (0.075 mole) of paraformaldehyde, 20 ml of ab-
solute ethanol, and 10 drops of concentrated HCI was refluxed
and stirred for 1 hr.  Another 1.05 g (0.05 mole) of paraformalde-
hyde was added, and stirring and refluxing continued for 16 hr.
Ethyl acetate (40 ml) was added, and the mixture was allowed
to cool. The separated colorless crystalline solid (13.72 g,
8797) was filtered off and pwified by sublimation.

2-Dimethylaminomethylcyclododecanone hydrochloride (2)
was prepared in a similar mauner.

2-Piperidinocyclododecanol Hydrochloride (3).—A mixture
of 42.5 g (0.5 mole) of piperidine, 24.2 g (0.2 mole) of piperidin-
ium chloride, 18.2 g (0.1 mole) of epoxycyclododecane, aud 100
ml of ethylene glycol was refluxed for 7 days. On cooling, a
colorless solid separated and was filtered off; additional quantities
were obtained by dilution of the filtrate with water and extrac-
tion with ether.

2-Acetoxy-1-piperidinocyclododecane (4).—A mixture of 10.17
g (0.33 mole) of 3, 33.66 g (0.33 mole) of acetic anhydride, 6
drops of H:80;, and 100 ml of tetrahydrofuran (THF) was re-
fluxed for 8 hr, cooled, and poured into 150 ml of water. Excess

(3) C. V. Winder, J. Wax, B. Werrano, L. Scotti, S. P. Stockhouse, and
R. H. Wheelock J. Piarnrol, Exptl. Therap. 188, 117 (1961).

(4) J. W, Bastiann, W, E. Kraose, 3. A. Ridlon, and N. Ercoli( tid. 127,
75 (1959).

13) F. T Blicke, Ovg. Reactions, 1, 329 (1942).

K.CO; was added to pH 9 and the mixture was thoroughly
extracted with ether. Work-up gave 8.90 g of viscous oil,
bp 147° (0.3 mm), which was redistilled through a 50 X 1.25
¢m column packed with 62-mm glass helices.

Dimethylaminocyclododecane Hydrochloride (5).—Using a
modification of a method by Moore,® a mixture of 51 ml (0.8 mole)
of dimethylformamide (DMF'), 18.4 g (0.1 mole) of cyclododeca-
none, 10 g of MgCl.-6H,0, and 38 ml (46 g, 1.0 mole) of 99¢¢
formic acid was refluxed and distilled. During the first 3 hr,
95 ml was allowed to distil off, and the temperature reached
145°; it stayed at this point for the remainder of the reflux
period. An additional 50 ml of DMF was added, refluxing was
continued for 48 hr, and the cooled mixture was poured over ice,
made alkaline, and extracted well with ether. Work-up gave
8.80 g of an oil which was couverted to the hydrochloride in an-
hydrous ether.

1-(3-Diethylaminopropylamino )cyclododecane (6).—Working

by the general method of Billman, et al.,” a mixture of 37.6 g
(0.2 mote) of cyclododecanone, 22 g of 3-diethylaminopropyl-
amine, 400 mg of p-toluenesulfonic acid, and 150 ml of benzene
was refluxed for 18 hr under a Dean-Stark trap to remove water.
The mixture was cooled, excess solid KOH was added for 2 hr,
the liquid was filtered, and the benzene was removed <n vacuo.
The residual oil was dissolved in 300 ml of dry methanol and
reduced by careful addition of 7.56 g (0.2 mole) of NaBH,
in small portions to the ice-cooled stirred mixture. After stirring
at 25° for 16 hr the methanol was removed in vacuo and the liquid
was added to 200 g of ice—water. It was acidified, extracted
well with ether to remove 8.55 g of crude evelododecanol, made
basic, saturated with NaCl, extracted with ether, and worked up.
Fractional distillation through a 50 X 1.25 ¢m column packed
with 62-mm glass helices yielded an oil.

Benzylaminocyclododecane hydrochloride (7) was prepared
analogously using benzylamine. Acidification of the reduction
mixture with 109, HCl gave an insoluble salt which was filtered
off and dried.

1-[1-(N,N-Dimethylammonium)-3-(N,N-diethyl-N-methyl)-

N-propylammonium |cyclododecane Diiodide (8).—To a2 mixture

(6) M. L. Moore, ibid., §, 319 (1949).
(7) J. H. Billman and A. C. Diesing, /. Org, Chem., 22, 1068 (1057).
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ol 7.14 ¢ (0.025 mole) of 6, 25 ml of anhydrous methanol, and
4 g of NaOH was added dropwise, with stirring, 6.2 ml (0.1 mole)
of methyl iodide. The mixture was refluxed for 5 hr, and then
an additional 2 ml of CH;I was added.  After stirring overniglt
at 25°, another 2 ml of CI;1 was added, and the mixture was re-
fluxed for 3 hr and taken to dryness. The residue was »vrystal-
lized from ethanol-ether and then from acetonitrile,

In a similar way, N-benzyl-N-cyclododecyl-N,N-dimethy!-
ammonium iodide (9) (from 7), and 1-[N-(2-azacyclotridecy!)-N-
methyl)-3-(N,N,N-trimethylammonium)| diiodide (10) were
prepared.

(2-Diethylaminoethoxy )cyclododecane Hydroch'oride (11).--
A mixture of 184 g (0.1 mole) of eyclododecanol, 4.93 g (0.11
mole) of 5007 Nall in mineral oil, aud 200 ml of anhydrous toluene
was tefluxed for & hry it was eooled, and 12.54 g (0.1 mole) of
B-diethylaminoethyl chloride in 100 ml of toluene was added.
After stirring and refluxing for anodcher 15 hir, the mixwure was de-
composed  with ice, acidified, and exutacted continuously for
18 hr. Prom this ether extract 10.15 g of eyvelododecanol was
recovered.  The aqueous portion was made basie, saturated
with NaCl, and extracted contimously for 12 hr. The residue
fromn the ether extracet was distiled, bp 155° (0.2 ), and con-
verted to the hydrochloride in anhydrons ether.

1-(3-Dimethylaminopropy!)cyclododecanol (12).-—--1"sing the
general directions of Marxer,® 36.4 g (0.3 mole) of 3-dimethyl-
aminopropyl chloride suspended in 100 ml of dry ether, was
added to a stirred slurry of 7.2 g €03 g-atom) of Mg turnings
(activated with CH,I) and 30 ml of boiling ether over a period
of 45 min. The mixture was rvefluxed for an additioual 2 hr,
and then 34.6 g (0.3 mole) of eyclododecanone in 125 mil of ether
wos added.  After another 24 hr of refluxing the mixture was
decomposed with saturated NILCL solution, made busie, and ex-
wacted with ether for 12 hr. Removal of the ether gave 23.4
g of produet which was recrystallized and finally snblimed at 65°
(0.2 ).

1-Ethynyleyclododeeanol  (13).-- Maguesiuin  acetylide  was
prepared from 9.6 g (0.4 g-atom) of Mg, 43.6 g (0.4 mole) of
ethyl hromide in 260 ml of THT, and acetylene, by the method
of Jones, ¢f al.® To the metallic-looking suspeusion was added
364 g (0.2 mole) of evelododeennone in 75 il of THE at 0°.
The mixture was stirred at 26° for 4 hr aud then refluxed for 2
hir, decomposed with NILCL solution, extraered with ether and
worked up. The nily residue from the dried ether solution
weighed 14 g

1-(3-Dimethylamino-1-propyny!)cyclododecanol (14).—DBy o
modification of a patented method, @ a stirred mixture of 125 mg
of CusS0,, 5.2 g (0.025 mole) of 13, 3.26 g ((.04 mole) of dimethyl-
ammonium chloride, and 3.7 nil (0.05 mole) of 40¢7 formalde-
hyde solution was refluxed for 3 hr, aud allowed to stand over-
night.  Another 3.7 ml of formaldehvde solution and 125 g
of CusS0; were added, stivring and refluxing was resumed for 3
hir, and the mixture was cooled and at pH 5 extracted with ether
to renove 2.88 g of starting uleohol.  The mixture was now
made basic to pll 10, extracied with ether, and worked up.
The eolorless residie trom the ether extrart was sublined at 90°
(0.4 mm).

Carbamoyleyclododecane (15).-By the wethod of Loev aund
Kornendy,” 7.75 ml (0.105 mole) of trifluoroacetic acid was
added dropwise to a stirred mixtwre of 9.2 g (0.05 mole) of cvclo-
dodecanol, 6.5 g (0.1 mole) of sodium cyanate, and 50 ml of
dry benzene over a 1-hr period. After beiug stirred for 16 hr,
20 ml of water was added, and the mixture was extracted with
etlier and worked up.

1-(3-Dimethylaminopropy!)-2-oxoazacyclotridecane (16).-- 111
A nitrogen atmosphere 9.6 g (0.2 mole) of 5067 NaH {n mineral
oil was added slowly to a refluxing mixture of 39.4 g (0.2 mole)
of 2-azacvelotridecanone, 50 mt of dry toluene, and 150 ml of
ethylene glyeol dimethyl ether (diglyme). The mixture was
refluxed for 4 hir and then 24 g (0.2 mole) of 3-dimethylamino-
propyl chioride in 50 ml of diglvme was added at once. The
mixture was refluxed for 11 hr and then stirred at room tempera-
mre for 12 e Tv was worked up by adding 20 ml of methanol,
remaoving all solvent, diluting with 400 ml of water, aeidifying
1o pll 1, and extracting with ether.  The aqueous extract was

&1 AL Mavxey, Jiele, Ciibae Aeto, 34, 22315 (1441,

@) 150 1L R Jones, L. Skateebol, and M. C. Wlaling, J. Chem. Soe., 4705
QWA6),

P10y T Uimrach, U Da@ker, R. Osier, wnd 11, Paseduele, Ceerman Patent
110G GET (HIGLEG Cheme Adhsey., 88, 10860y (10615,

A1 13 Loev and M. V. Kormendy, J. g, Chem., 28, 3421 (1063).
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mude baste, satnrated with NaCloextracted with ten foo-ml
portions of ether. and dried (Na:80,0. The @l {rom 1the ether
was fractionally distilled.
1-(3-Dimethylaminopropyl;-1-azacyclotridecane (17). - To «

stirred aud refluxing mixture of 9 g of TIAIFL in 500 ml of vy
ether wis added dropwise 2848 ¢ ((.1 mole) of 16 in 150 mt of
cther.  The mixume was stitred at room tetpernture {or 4 hy
and worked up by the addition of 25 ml of water, followed by
S0, NaOH. 1t was fltered, the filter cake was washed with
cther, the combimed ether extract was dried (IK,CUs and ihe
remuining ol was distilled.

2-Piperidino-5,9-cyclododecadien-1-0l Hydrochloride (18). A
wixture of 100 ml of ethylene glyveol, 42,5 g (0.5 mole) of pipai-
dine, I8N g (0,106 mole) of 1,2-epoxy-a9-cvelododecadienc,
and 242 ¢ (0.2 moler of piperidininm chloride was refluxed for 7
davs. Tt was ponred into 400 ml of ice wacer and 100 ml of 1o
NONaOH was added. The mixowre was extracted with ether
and worked np. The oil front the ether yielded two Dracetions,
255 g botling ot A0-66° 10,7 ) and 24,43 g VXN boiling ¢
147--156° (023 1 . The high-boiling ail was converted 1o the
hydrocliloride nsing ethereal HCL

The acetate ester hydrochloride (19) was prepared with nectic
anhyvdride (zec 43,

2-(3-Dimethylaminopropy!)-5,9-cyelododecadien-1-0l Mono-

citrate (20). T« 4.86 g (0.2 g-urtomn) of Mg turnings was added
15 ml of THE, one ervstal of jodine, and 4 drops of methyl iodide,
When the reaciion had begun, 24.25 g (0.2 mole) of 3-dimechyl-
aminopropyt chloride in 50 i of THE was added 10 maimtam
refluxing.  The mixture was refluxed for I addidonal b and
then 183 g (0. 106 mole) of 1,2-epoxy-a,0-cvelododecadiene in H0
ml of THF was added all at once and retluxing continued omn
additional 45 hr ander U nitrogen atmosphere.  The ice-cooled
mixtwre wis decomposed with excess saturated NHLCL solation,
nmake alkaline (pll THe with NaOL, and extracted with ether
The oil from the ¢ther was distilled throngh @0 50 X 125 em
colnmn packed with 62-mm glass helices (o yield 1701 g €624
of prodnet, bp 201-215° (0.2 ). This was converted 1o ahe
monocitrate salt by allowing it teoreact with a saoated ethereat
solnton of citrie wed.

Spirot4-hydroxymethyl-1,3-dioxolane )-2,1’-cyclododecane
(21).-—A stirred mixture of 36.84 g (0.4 mole) ot glveerol, 18,4 ¢
(0.1 mole) of evelododecanone, 00 mg of p-tolnenesulfonic acid,
and 300 wl of henzene was refluxed for 30 hr nnder o Dean
Stark irap 1o remove water and then cooled.  After addition
wl 100 ml of sainrated KaCOy solution, the muxture was extraeted
with seven 100-ml portions of ether. The conbined ether ex-
tract was washed with three 100-ml portions of water, dried
(NSO O and evaporated.  The residual oil crvseallized from
low-hoiling petroleum ether.

Spiro(4-chloromethyl-1,3-dioxolane )-2,1’-cyclododecane (22,
A mixture of 3315 g (0.3 mole) of S-chiloro-1,2-propancediol,
36.4 g (0.2 molej of evelododecanone, 400 mg of p-toluenesulfonn:
acid, and 250 ml of benzene was refluxed for 24 hr with removal
nf water, and worked up ns deseribed for 22.
Spiro(4-piperidinomethyl-1,3-dioxolane j-2,1’-cyclododeeane
(23).- -A mixture of 13.74 g (0.05 mole) of 22, 22 ml (0.4 moled ot
piperidine, qud ti0 ml of DMTE was refluxed for 2 hr. The sol-
vent was removed, and the residual ol was acidified and extracted
with ether. The aqueous extract was made alkaline, extrnted
with five 1004l portions of ether, and dried (NaaSU). After
removing the ether, the basic extract was distilled o yield frae-
tions distilling at 35-35° (0.3 mn) and about 200° (0.5
The high-boiling fraciion was redistilled through a 50 X 125
cm column packed with 62-mm glass helices to yvield an analytival
sample, hp INS-103° 702 mm). This fraction vrystallized o
standing.
2,1'-Spirobenzothiazolinyleyclododecane (24) wus prepared by
a modification of the method of Elderfield aud McClenachen.® A
mixture of 25 o (0.2 mole) of freshly disdlled 2-aminobenzenc-
thiol, 36.4 g (0.2 mole> of evelododecanone, and 100 ml of dry
merthainol was reflnxed Tov $ hr under o nitrogen atmosphere.
Theu 70 1l of the methanol was distilled off, while ihaintaining
1 nitrogen atmosphere.  The warm flask contnining the mixte
wis purged with nitrogen, stoppered tightly, and kept at 4°
pvernight,  The solid that had formed was ground up, washed
with 20 ml of methanol on the filter, and dried to vield colorless
cry=tals

i12; R. Eldecteld aod 1000 MeClenweien, 0 Lmo Chewe Noe,, 82, 1082
(1960,



