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PIPERAZINESULFAMY LUREAS
TN TN
RIN NSO,NHCONH—  (CH.),
S
Crystn Caded ~Pound, -
No. R - Mp, “C solvent TFormula . H N o 8 N
! CHLCO bt 200-201 « CiplTay N 0N 470 T 16.9 6.4 T 6.0
2 C1,CO 6 197 . 5-108.5 " CrHaN 0= 455 7.6 16,2 EN g 76 15,0
3 CH,CO 7 183184 7 CisaNL O 50,0 TN 155 S0 7N 150
4 {(CI;=CHO 5 162.5-163.5 I CHo N O 300 T8 t5.5 195 T 157
D (CH;3)CHCO 6 1681069 " CraHaN O ol Nl 150 3102 Y 4~
6 L((‘H )5(11(‘ 6 174175 h Crallg N0y 550 S0 135 35.0 A4 1.2
7 CIHOCHCO 5 1R9-100) « CrHuNL O 16 4 T2 5.5 163 T2 15.7
N CH,OCHCO 6 1RS-184 a e NGO 47 .6 ) 149 474 7N 144
o (CHy):CHSCH.CO 5 IN4. 51855 % CrHaNyOp 473 T IR 6.0 7.2 RN
10 (CH)CHSCHL.CO 6 188 5-189.5 " Cr N0, 4805 T 3.3 487 76 130
11 CITCHNHCO 5 104777-19».» h Culla N O R 6.5 TA 1.4 464 Th 190
12 CHCHLNIHCO [ 182183 b (GEPY £ TG o A0 TN IN. 7 4503 T2 ()
13 CH380, 5 2022033 u Chally N0, BTV 6.6 15.2 N6 6.7 123
14 CH ;S0 6 194195 « CraHuaNLO58, 400X i) 4T 106 7.0 150
« Not recrystallized. # Acetonitrile.
1-Cyclohexylcarbonyl-4-sulfamylpiperazine.—By a similar to further delineate 1 h(w requirements we have prepured aom-

procedure 16.5 g (0.1 mole) of l-sulfamylpiperazine and 16.1
g (0.11 mole) of cyclohexanecarbonyvl chloride in 150 ml of
methylene chloride containing 11.0 g (0.11 mole) of triethylamine
gave 8.2 g of the desired product, mp 205-206.5°.
Anal. Caled for C HaN:0:8: C, 48.0; H,
Found: C,47.7; 11, 7.5; N, 15.0.
1-Isopropylthioacetyl-4-sulfamylpiperazine.—Under & nitro-
gen (ttmmphere 4.8 g (0. 02 mole) of 1-chloroacetyl-4-sulfamyl-
1)1pem/me was added to 2.3 g (0.03 mole) of "-propancthml and

770N, 153,
’ ?

ber of derivatives of evelododecane with functional groups as
they are enconntered in typical drug molecules.

None of these compounds =showed an interesting degree of
biological activity in dose r ange =tudies in rats and mice.2 Only
at dose levels of 200 mg/kg in rat= and 500-2000 mg/kg in mice
did =ome of the derivatives pmdu(o overt effects such as de-
creased motor activity and hypotonia.  None of the compounds-
was active in rat fests for antipyretic activity hy the procedure

2 g (0.04 mole) of ~ndmm methoxide in 75 ml of methaunol. r—CHR!
The reaction mixture was allowed to =tir for 2 hr, concentrated (CHy)p: |
to one-fifth the original volume, and added to 75 ml of water. L CR:
The resulting precipitate was filtered, dried, and reeryvstallized It 12
from ether; vield 2.3 g, mp 113-114°. 1 CH.NC;H, O
Anal. Caled for CeHpaN,Os8y () 3840 H, 6.8: N, 149, 2 CHN(CH,). -0
Found: ¢, 37.8; H, 6.8; N, 14.5. 3 XNC:H,, H, OH
1-Ethylcarbamoyl-4-sulfamylpiperazine.—To 1.9 g (0.06 mole) 4 NCHy H, OA«
of I-sulfamylpiperazine in 90 ml of DMF wax added slowly 5 I\V(C}{m N H.
4.7 g (0.066 mole) of ethyl ixoevanate and 6.6 g (0.066 mole) of g %ggﬁ{(‘“ﬂ‘ (C:Ha b {{Ij
triethylamine. After heating the reaction mixture for 1 hr ou a 8 N+CH, )h( HapN - CHy CaHL Hﬂ
. . . E] B HE N
steam bath it was cooled, and filtered. The desired produet 9 N*+CH,) H(.,H H.
was recrystallized from ethanol, 7.0 g, mp 178-180°, 11 O(CH: ) NICH: 1 H.
Anal. Caled for CiHeNO8: C, 35.6; H, 6.5; N, 23.7. 12 H OH, (CHouN{CH
Found: C,35.6; H,6.7: N, 23.9. 13 H OH, Cs= (H
l-Methy]sulfonyl 4= su]famylplperazine.'-—rTo a solution of 1.7 14 H UH, Ca=COHLN{CH 5
g (0.0] mole) of 1-sulfamylpiperazine and 1.1 g (0.011 mole) of 15 H OCONH.
triethylamine in 15 ml of DMF was added 1.3 g (0.011 mole) ——NR:
of methanesulfonyl chloride. The reaction mixture was heated (CH,)y, l
at steam bath temperatures for 1 hr followed by cooling and the L— (R
addition of oi‘hel'. The resulting prevlplt.atoo was filtered and 10, Rt = CHy;: R2 = H, N (Cliyn
recryvstallized from ucetone, 1.0 g, mp 248-250°, 16, Rt = <‘(jH2’)3N((},H3)3: Rz = O
Anal. Caled for ( H”\}(LG, (!, 247 H, 54 N, 17.5. 17. R = (CH. uN(CHy).: R = H.
Found: (, 24.8; H,5.2; N, 17.5
(CHZ)ZLHR‘
_ ACHp,— CHRZ
Some Derivatives of Cyclododecane' 18, R = OH; R = NC;H),
19, R* = OAc; R? = NC;Hy,
20, R! = OH; R, = ((H>); (CH3y)
ALFRED BURGER AND CHARLES J. PAGET OCH 3
o N
Departinent of Chemistry, University of Virginia, (CHy),y CHR (CHy;, C :@
Charlottesville, Virginia OCH; L N
21, R = Ol H
LReceived April 23, 1966 22, R = (1
23, B = NCil 24
Many neuro- and psychopharmacologically active compounds
contain planar, near-planar, or nonplanar cyclic moietiex with
acidic or basie functions in the ring= or in side chains. o order
- 127 We wish to thank Drs. D 1L Tedeschi and L. Cook of Smith Kline
(1) Supported by a research grant from Smith Kline and Freneh Laborie and Frencli Laboratories for the performance of these tests and for per-

tories to whom we express our appreciation.

mission to yuote their resulis
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TasLE I

PrysicaL, ANALYTICAL, AND OTHER DaTa

Mp or Solvent or
Yield, bp (mm), method of —-Caled, %— ~Found, Y%—— ———Characteristic-———n
No. % °C purification Formula C H C H infrared bands, ¢m =t
1 87 193-194 Subl 150° (0.2 mm) C1isHuCINO 68.43 10.85 68.39 10.70 1710 (8) (C=0)
2 82 163-164 Subl 120° (0.2 mm) CisH3CINO - 0.5H:0 63.21 10.97 63.28 10.87 Doublet 1700, 1720 (s)
(C=0)
3 56 99-99.5 Petr ether,® subl Cu:HuNO 12. 44 76.19 12.52 3380 (m) (NH)
1 87 220-222 (0.2) C1oHNO: 11.40 73.61 11.13
5 Ex 154-155 EtOH-EtOAc CuHaCIN 12.20 67.81 12.17
6 58 206 (0.2) C1oHuN: 13.60 77.03 13.65 3250 (w) (NH)
7 60 199 .5-200 EtOH~EtOAc C1eHsCIN 73.63 10.41 73.54 10. 42 1300 (m) (NH)
8 90 212-213 MeCN C2:HasIoN2 44,45 8.14 14.23 8.23
9 79 210-211 MeCN CouHgIN 58.74 8.47 58.77 8.53
10 60 133.5-134 EtOH-EtOAc CisH3sCINO 67,56 11.97 67.45 11.89 1110 (s) (COC)
11 64 212-213 MeCN CiyHe2l2N2 41.31 7.66 41.12 7.68
12 29 T6-77 Petr ether, subl CirHsNO 75.77 13.09 75.58 12.95 3150 (s) (OH), 2765 (m)
[(CH3):N]
13 33 98-98.5 Petr ether, subl CuHxuO 80.71 11.61 80.57 11.65 3400, 3240 (s) (=CH)
I S 10 103-104.5 Subl CrrHaNO 76.92 11.77 77.11 11.34 3095 (OH)
15 67 167-167.5 Diisopropyl ether CisHsNO: 68.68 11.08 68.4 10.97 3400 (s) (NH), 3190 (in),
3240 (m) (NH bonded)
16 74 160-166 (0.4) CrrHuXNO 72.28 12.13 72.40 12.26 2740 (m), 2755 (m)
[(CH3):N1], 1640 (s)
(C==0)
17 86 135 (0.4) CrrHaslNe 76.05 13.52 76.27 13.60 2760 {m) [(CHs):N]
18 88 266 EtOH-EtOAc CrHxCINO 68.08 10.08 68.05 9.70 3330 broad (OH)
19 229-229.5 C19H3:CINO» 66.74 66.80 9.44 9.40
20 62 130-130.5 EtOH-diisopropyl C2H3sNOs 60.37 8.59 60.26 8.93 3475 (OH), 1725 (s}, 1735
ether (s) (CO:H), 1375 (s),
1590 (s) (COO)
21 70 55-35.5 Petr ether, subl C1sHas03 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 CisHnClO2 65.55 9.90 65.19 9.75 1085 (s), doublet 1120,
1110 (s) (COC)
23 83 53-54 CxpHuNO 74.25 11.53 74.08 11.45 2730 (m) (CH:N), doublet
1120, 1110 (s) (COC)
24 87 102-103 Petr ether CisHaNS 74.40 9.40 74.52 9.43 3300 (m), 3330 (m) (NH),
1580 (m) (NH)
e Bp 30-60°.

of Winder, ¢t al.,® and for the ability to antagonize pentylene-
tetrazole-induced seizures by the method of Bastian, et 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 infrared absorption bands are listed in
Table I. The derivatives of cyclododecane (ketones, olefins,
dienes, lactams, etc.) used as starting materials were purchased
from the Aldrich Chemical Co.

2-Piperidinomethylcyclododecanone hydrochloride (1) was
prepared by a Mannich 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,
379 ) was filtered off and purified by sublimation.

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

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, and 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,804, 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, 8. P. Stockhouse, and
R. H. Wheelock, J. Pharmacol, Exptl, Therap., 188, 117 (1961).

(4) J. W, Bastian, W, E. Krause, 3. A. Ridlon, and N. Ercoli, ibid., 127,
75 (1959).

(5) I ¥. Blicke, Org. 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 1.23
¢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 converted to the hydrochloride in an-
hydrous ether.

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

by the general method of Billman, et al.,” a mixture of 37.6 g
(0.2 mole) 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 in 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, HCI 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).—Tu a mixture

(6) M. L. Moore, ibid., B, 319 (1949).
(7) J. H. Billinan and A. C. Diesing, /. Org, Chem., 22, 1068 (1957).
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of 7.14 g (0.025 mole) of 6, 25 ml of anhydrous methanol, and
4 g of NaOH was added dropwise, with stirring, 6.2 m] (0.1 mole}
of methyl iodide. The mixture was refluxed for 3 hr, and then
an additional 2 ml of CH;I was added. After stirring overnight
at 25°, another 2 ml of CI;I was added, and the mixture was re-
fluxed for 3 hr and taken to dryness. The residue was erystal-
lized from ethanol-ether and then from acetonitrile.

In a similar way, N-benzyl-N-cyclododecyl-N,N-dimethyl-
ammonium iodide (9) (from 7), and 1-[N-(2-azacyclotridecyl)-N-
methyl)-3-(N,N,N-trimethylammonium)] diiedide (10) were
prepared.

(2-Diethylaminoethoxy )cyclododecane Hydrochloride (11).--
A mixture of 18.4 g (0.1 mole) of cyclododecanol, 4.93 g (0.11
mole) of 50¢7 Nall in mineral oil, and 200 ml of anhydrous toluene
was refluxed for 5 hr: it was cooled, and 12.54 g (0.1 mwole) of
g-diethvlaminoethy! chloride in 100 ml of toluene was added.
After stirring and refluxing for another 15 hr, the mixture was de-
composed with ice, acidified, and extracted continuously for
18 hr.  From this ether extract 10.15 g of ¢yclododecanol was
recovered.  The aqueous portion was made basic, saturated
with NaCl, and extracted eontinuously for 12 hr.  The residue
from the ether extract was distilled, bp 153° (0.2 mm), and con-
verted to the hydrochloride in anhydrons ether.

1-(8-Dimethylaminopropyl)cyclododecanol (12).—Using 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 (0.3 g-atom) of Mg turnings
(activated with CH,I) and 30 ml of boiling ether over a period
of 45 min. The mixture was refluxed for an additional 2 hr,
and then 54.6 g (0.3 mole) of c¢yelododecanone in 125 ml of ether
was added. After another 24 hr of refluxing the mixture was
decomposed with saturated NH,C1 solution, made basice, and ex-
tracted with ether for 12 hr.  Removal of the ether gave 23.4
g of product which was recrystallized and finally sublimed at 65°
(0.2 mm).

1-Ethynylcyclododecanol (13- Magnesium  acetylide was
prepared from 9.6 g (0.4 g-atom) of Mg, 43.6 g (0.4 mole) of
ethyl bromide in 260 ml of THF, and acetylene, by the method
of Jones, et al.? To the metallic-looking suspension was added
36.4 g (0.2 mole) of evelododecanone in 75 ml of THE at 0°.
The mixture was stirred at 26° for 4 hr and then refluxed for 2
hr, decomposed with NILCL solution, extracted with ether and
worked up. The oily residue from the dried ether solution
weighed 14 g.

1-(3-Dimethylamino-1-propynyl)cyclododecanol (14).—By a
modification of a patented method,'® a stirred mixture of 125 mg
of Cus0,, 5.2 g (0.025 mole) of 13, 3.26 g (0.04 mole) of dimethyl-
ammonium chloride, and 3.7 ml (0.05 mole) of 409 formalde-
hyde solution was refluxed for 3 hr, and allowed to stand over-
night.  Another 3.7 ml of formaldehyde solution and 125 mg
of CuS0; were added, stirring and refluxing was resumed for 3
hr, and the mixture was cooled and at pH 5 extracted with ether
to remove 2.88 g of starting alcohol. The mixture was now
made basic to pIl 10, extracted with ether, and worked up.
The eolorless residue from the ether extract was sublimed at 90°
(0.4 mm}.

Carbamoyleyclododecane (15).~By the method of Loev and
Kormendy,! 7.75 ml (0.105 mole) of trifluoroacetic acid was
added dropwise to a stirred mixture of 9.2 g (0.05 mole) of cyelo-
dodecanol, 6.5 g (0.1 mole) of sodium cyanate, and 50 ml of
dry benzene over o 1-hr period. After being stirred for 16 hr,
20 ml of water was added, and the mixture was extracted with
ether and worked up.

1-(3-Dimethylaminopropyl)-2-oxoazacyclotridecane (16).-- In
a nitrogen atmosphere 9.6 g (0.2 mole) of 509 NaH in mineral
oil was added slowly to a refluxing mixture of 39.4 g (0.2 mole)
of 2-azacvelotridecanone, 50 ml of dry toluene, and 150 ml of
ethylene glycol dimethyl ether (diglyme). The mixture was
refluxed for 4 hr and then 24 g (0.2 mole) of 3-dimethylamino-
propyl chloride in 30 ml of diglvme was added at once. The
mixture was refluxed for 11 hr and then stirred at room tempera-
ture for 12 hr. It was worked up by adding 20 ml of methanol,
removing all solvent, diluting with 400 ml of water, acidifying
to pH 1, and extracting with ether. The aqueous extract was

(81 AL Marxer, Helv. Chim, Aeta, 24, 22315 (1941).

() 1. M. R. Jones, . Skattebol, and M. €, Wliting, J. Chem. Soc., 17640
(19563,

10y P, Dimroth, P Duffoer, R. Oster, and 11, Pasedach, German Putent
LIOOGET (1961, Chem. Abstr., 88, 19960n (19615,

(11} B. Loev and M. . Kormendy, J. Org. Chem., 28, 3421 (1463).
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made basie, ssturated with NaCl, extracted with ten 100-ml
portions of ether, and dried (Na.RO). The ol from the ether
was fractionally distilled.

1-i 3-Dimethylaminopropyl)-1-azacyclotridecane (17 ). - To
stirred and refluxing mixture of % g of LIAIH. in 500 mi of dry
ether was added dropwise 28.48 g (1.1 mole) of 16 in 150 ml of
other. The mixture was stirred at ronm temperaiure for 14 by
and worked up by the addition of 25 ml of water, followel by
000 NaOTL Tt wax filtered, the filter cake was washed with
ether, the combined ether exiraet wus dried (K.CO0 und the
remaining oil was distilled.

2-Piperidine-5,9-cyclododecadien-1-ol Hydrochloride (18). A
mixture of 100 ml of ethylene glveol, 42.5 g (0.5 mole) of piperi-
dine, 185 ¢ (0,106 mole) of 1,2-epoxy-3,9-cyclododecadienc,
and 24.2 g (1.2 mole) of piperidinium chloride was refluxed for ¥
dav=. 1t was powred into 400 ml of ice water and 100 ml oof 10
N NaOIT was added.  The mixture was extracted with ether
and worked up. The oil from the ether yielded two fractions,
2.5 g hoiling ut 50-66° (0.7 mm) and 2443 g (88003 hoiling
147-156° (0.3 muny. The high-boiling oil wax converted to the
hydrochloride u=ing ethereal HC1L

The acetate ester hydrochloride (19) wus prepared with seene
anhydride (see 4).

2-(3-Dimethylaminopropy! )5,9-cyclododecadien-1-o0l Mono-
citrate (200, - To 4.86 g (0.2 g-ntom) of Mg furnings was added
15 ml of THTE, oue crvstal of jodine, and 4 drops of methyliodide,
When the resction had begun, 24.25 g (0.2 mole) of 3-dimethyl-
aminopropyl chloride in 50 ml of THF was added to maintain
refluxing. The mixture was refluxed for 1 additional hr, and
then 18.8 g (1,106 mole) of 1,2-epoxy-3,9-cvelododecadicne in 50
ml of THF was added all at once and refluxing continued an
additional 48 hy under a nitrogen atmosphere.  The ice-cooled
mivture wus decomposed with excess saturated NTLCI solation,
muke alkaline (pH TE with NaOIL and extracted with ether.
The oil from the cther was distilled through a 30 X 1.25 ¢m
column packed with 62-mm glass helices (o yield 17.51 g (627,
of product, bp 200-215° (0.2 mm). Thix was converted ta the
monoeitrate ~alt by allowing it to react with wsnturated etheveal
solution of eitrie weid.

Spiro(4-hydroxymethyl-1,3-dioxolane )-2,1’-cyclododecane
{21).-—A stirved mixture of 36.84 g (0.4 mole) of glveerol, 184 g
0.1 mole) of evelododecanone, 800 mg of p-toluenesulfonic acid,
and 300 ml of benzene was refluxed for 30 hr under a Dean
Stark trap to remove waler and then cooled,  After addition
of 100 ml of saturated KoCOy solution, the mixture was extrncted
with seven 100-ml portions of ether. The combined ether ex-
tract was washed with three 100-ml portons of water, dried
{Na:R0,), und evaporated. The residual oll crvstallized {rom
low-hoiling petroleum ether.

Spiro(4-chloromethyl-1,3-dioxolane )-2,1 '-cyclododecane (22).
A mixture of 33.15 g (1.3 mole) of 3-chloro-1,2-propanediol,
36.4 g (0.2 mole) of evelododecanone, 400 mg of p-toluenesulfonic
acid, and 250 ml of benzene was refluxed for 24 hr with removal
of water, and worked up as described for 22.

Spiro(4-piperidinomethyl-1,3-dioxolane )-2,1 ’«cyclododecane
(23, -A mixture of 13.74 g (0.05 mole) of 22, 22 ml (0.4 mole) of
piperidine, and 150 ml of DMF was refluxed for 2 . The =ol-
vent was removed, und the residual oil was acidified and extracted
with ether. The aqueous extract was made alkaline, extrieted
with five 100-ml portions of ether, and dried (Na=S0.). After
removing the ether, the bazie extract was distilled o vield frac-
tions distilling at 35-33° (0.3 mm) and about 200° (0.5 mm).
The high-boiling fraction was redistilled through a 50 X 1.25
em column packed with 62-mm glass helices to vield an analyiical
sample, bp 18%-103° (0.2 mm). This fraction ervatallized on
standing.

2,1’-Spirobenzothiazolinylcyclododecane (24} wax prepared by
4 modification of the method of Elderfield and MceClenuachen. 2 A
mixture of 25 g (0,2 mole) of freshly distilled 2-aminobenzene-
thiol, 36.4 g (0.2 mole) of cyelododecanone, and 100 ml of dryv
methanol was refluxed for 8 hr under a nitrogen atmosphere.
Then 70 m} of the methanol was distilled off, while maintaining
a nitrogen atmosphere.  The warm flask containing the mixture
was purged with nitrogen, stoppered tightly, and kept at 4°
overnight. The solid that had formed was ground up, washed
with 30 mi of methanol on the filter, and dried to vield colorless
eryvstil=

(12; R, Eldertield and FooJo MeClenachen, J. lme Chem Soe, 82, 1082
(19605,



