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with 2 g of Zn dust. After 0.5 hr, an additional 7 g of Zn dnst
was added and the heating continued for 4 hr more. The
mixture was filtered and the filtrate was diluted with H.0O. The
product was extracted with CgHg and chromatographed on Al.O,.
"The material eluted with hexane was essentially pure estra-
1,3,5(10),16-tetraene (8) although it conld not be induced to
erystallize. A solution of 0.30 g of this material in 100 ml of
%10 was treated with 0.50 g of OsQ,. After 18 hn at room
temperature the mixture was diluted with 100 ml of FtOH and a
solution of L0 g of NasS0; in 20 ml of H.O. The mixture was
heated at reflux for 1 hr and then filtered, using hot 131OH to wash
the insoluble material. The filtrate was concentrated ta dryness,
dilnted with Hs0, and extracted with CgH;. The vesulting mn-
terial (0.45 g), chromatographed on silica, was largely eluted with
1tOAe. Crystallization of the eluates from Me.CO-hexane gave
0.18 g ol diol 9b, mp L13-115° ir 2.94 4, [afv +46°  dnal.
(CislTas) C, 11,
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16«-lodoestra-1,3,5(10)-trien-17-one (2b). --linal ncetaic 1b
(1.48 g} in 30 ml of AcOH containing 0.90 g ol Hg(OAc¢)k wis
added to a stirred salution of 1.30 ¢ of 1. in 200 ml of AcOI1.
After 10 min the solntion was pored inta excess agreans KT and
extracied with (e The extract was washed with agueans
Na.S:05, HoO), and ngueous KHCO. The pradier abtained on
concentrntion of the salvent was ervstallized from CH.CL MeO!]
to yvield 0.70 g of pure lodo ketoue 2b, mp 190- 10:3°, ir 5,76 4,

lelp +83° Anal. (CRlaI0) ¢ 11
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Mercaptals, mercaptoles, an orthothioforinate, and thiazolidines are dexcribed.

Theyv were formed by the re-

action of 2-aminoethanethiol hydrochloride with carbonyl componnds, several of which are reactive enough

to form isolable hydrates.

Most of the products had little or uo activity as antiradiation drugs.

b=, 5-ch-

methylthiazolidine-4-carboxylic acid did not reduce either the titer of rhenmatoid factor +n vitro or the skin-

tensile strength of rats in vivo.

The structural types mentioned thus seem less promising than e-hydroxy sulfides

described previously for latentiating biologically active thiols, perhaps heeanse of their greater stability in vivo.

The previous paper in this series'® reported that
hemimereaptals, which can be derived from aldehydes
sufficiently reactive to form isolable hydrates, afford a
promising means of latentiating a typical radioprotec-
tive thiol (2-aminoethanethiol hydrochloride, 1). The
term ‘‘latentiation’ simply i3 a convenient one for
referring to the conversion of a biologically active com-
pound to some derivative which will produce either the
parent or 4 suitably active moiety of it o wivet* I
order to explore the geunerality of this type of latentia-
tion, it was important to learn whether formation of i
merecaptal, a mercaptole, an orthothioformate, or a
thiazolidine might be exploited similarly. Thiazolidines
have been tested as antiradiation drugs; although many
were inactive, some were active.? To the best of our
knowledge, no reports have been published on anti-
radiation activity of the other types of structures.

Aldehydes or ketones usually react with thiols in the
presence of acid catalyst to give nrercaptals or mer-

(1) Ya) Taper 1I: 1. Field, B. .I. Sweetman, and AL Bellas, .J, 1fed.
Chem., 12, 624 (1969). (b) Paper 1: 1. Tield and B. J. Sweetman, .JJ. Org.
Chem., 34, 1792 (1969). (c) This investigation was supported by the U. 8.
Army Medical Research and Development Command, Department of the
Army, under Research Contract No. DA-49-193-MD-2030, and by Public
Health Service Research Grant No. 1 RO1 AM-11685 from the National
Institute of Arthritis and Metabolie Diseases. (d) Ta whom correspondernce
should Le addressed.

(2) (a) J. F, Thomson, "Radiation I'rotection in Maminals,” Reinhold
Publishing Corp., New York, N. Y., 1962, p 84; (b) F. Yu. Rachinskil,
A. 8. Mozzhukhin, N, M, Slavaclhevskaya, and L. I. Tank, Usp. Khim., 28.
1488 (1050); Chem, Abstr., 84, 13424 (1060); (c) A. Kaluszyuer, P. Czerniak.
and . . Bergmann, Radiation Res., 14, 23 (1061); (d) V. G. Yakovlev in
“*(‘hemieal Protection of the Body against Ionizing Radiation,” V. &, Balu-
hukha, Ed., Pergamon Press, New York, N. Y., 1963, p 11; (e} W, Shapiro.
M. ¥, Tansy, and S. Elkin, J. Pharm. Sct., 87, 1725 (1968).

eaptoles, respectively (eq 1),% and with aminothiols in
1
2 O LN H(CHy RS+ RIVCO 22
1
RR/CISICIL)NHy = Cl]s ++ HaO (L
2, R =1

3R =1 R = CO

41 = 1 I = CI™ HyN *(CHypS
51 =D = Cll

6 1 =1 ' = (el

7R = ' = COJn

the abzence of excess actd ta give thiazolidines (eq
2).Aedd Thiy paper describes derivatives of each kind.

=10 {._‘7 - ey
EA S _NH.C1 2)

1 + RRCO
R R
8 R=H:R'=(C(1,
9. free hase of 8
10. R=R" =CH
11, R=H; R = C,H,CO

12, HR’:@( = ()
N
H

Carbonyl compounds which are sufficiently reactive
to form isolable hydrates, on the other hand, may give

(3) E. E. Reid, 'Organic Chemistry of Bivalent Sulfur” Cheinical Pnis-
lishing Co.. Ine., New York, N. Y., 1960: (a) Vol. 1II. p 320;
Vol. I1, p 205; (¢ 8. V. Tsukermaun, Ukr. Khim. Z0., 19, 169 (1053); Chem
Abstr., 49, 5439 (1955); () 8. V. Tsukerman, thisl., 18, 523 (1053); Chemn.
Astr., 49, 82535 (1955).

4) A. H. Cook and 1. HMeilvron in “The Chemistry of ewicillin,’ M. T,
Clarke, J. R, Johnson, and R. Robinson, Iid., Princeton Uuniversity Press,
Princeton, N. J., 1949, p 921.
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a-hydroxy sulfides with thiols'®®; this paper reports
conditions under which these can give mercaptals,
mereaptoles, or thiazolidines.

The mercaptals 2, 3, and 6 were synthesized from
trioxane, glyoxylic acid hydrate, and benzaldehyde,
respectively. The mercaptoles 5 and 7 and the ortho-
thioester 4 were synthesized from acetone, diethyl
oxomalonate, and formic acid, respectively. With all
six carbonyl compounds, the aminothiol salt 1 was used
in the presence of excess HCl, with water as a solvent
or with no solvent.

The mercaptole 7 from diethyl oxomalonate was
best prepared, even though in low yield, by an alterna-~
tive method (DMF assolvent, absence of HCI). Analyt-
ical data, as well as ir, nmr, and mass spectra, appear
to be consistent with the assignment of structure 7 to
this product. The isolation of the presumed mercaptole
7 instead of the hemimercaptole seems surprising,
however, since diethyl oxomalonate reacted with 1-
propanethiol to give the hemimereaptole, which could
not be significantly converted to a mercaptole even
with attempted acid catalysis.'?

The thiazolidine hydrochloride 8 was obtained in 939,
yvield by the reaction of chloral with 1 in DMF at
ca. 65° It was also formed in other similar reactions
by dehydration of the corresponding hemimerecaptal,'®
although the ease of this eyclization may be less than
in those which lead to the thiazolidines 10-12. A re-
duced propensity to cyclization of the chloral hemi-
mercaptal seems likely to be a consequence of destabil-
ization of an essential intermediary carbonium ion,
owing to strong electron withdrawal by the trichloro-
methyl group (¢f. ref 1b). Support for this view is
that no thiazolidine formation at all could be observed
under any conditions tried, using either a trifluoro-
methyl hemimercaptal (obtained from 1 and trifluoro-
acetaldehyde derivatives) or a bistrifluoromethyl hemi-
mercaptole (from 1 and hexafluoroacetone).'* Addition
of NaHCO; to 8 resulted in the crystalline free base 9.

Acetone reacted with 1 to give the thiazolidine salt
10, apparently in a purer state than previously re-
ported.®d In an analogous reaction at room tempera-
ture, isatin reacted with the thiol 1 giving the spiro-
thiazolidine salt 12, reaction at the 3 position being
presumed. Apparently, the 3-keto group of isatin is at
least comparable in reactivity to that of acetone in this
reaction. Schubert reported formation of an adduet
(which we presume to be the 3-hemimercaptole) from
the reaction of isatin with mercaptoacetanilide,® and
Schonberg, et al.,® reported that hemimercaptoles are
formed at the 3 position in reactions of isatin with
ethanethiol and phenylmethanethiol. Formation of
the thiazolidine 12 with the aminothiol 1, instead of
hemimercaptole, seems explained best by a very facile
cyclization of a hemimercaptole because of the presence
of the amino group; formation of water would drive
the reaction toward completion, of course.

The antiradiation activities of the mercaptals (2, 3,
and 6) the orthothioformate (4), the mercaptole (7),
and the thiazolidines (8-12) are listed in Table I.
These were determined as described previously,'®
through the kindness of Drs. D. P. Jacobus, T. R.

(5) M. P. Schubert, J. Biol. Chem., 114, 341 (1936).
(6) A. Schénberg, 0. Schitz, (i. Arend, and 1. Peter, Ber., 60, 2314
(1927).
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Sweeney, and E. A. Steck of the Walter Reed Army
Institute of Research, Washington, D.C.

The results can be oriented in a context of earlier
work, since one compound (10) has been tested pre-
viously. The data of Table I might result (barely) in
a rating'® of “good” for the thiazolidine 10 (at the
highest dose used, administered 30 min prior to irradia-
tion), a result which confirms an earlier report of “+”
activity.?* With the possible exception of the presumed
oxomalonate mercaptole (7), the other compounds in
Table I showed slight to no activity, in contrast to
hemimereaptals reported previously.!2

We have outlined our interest in development of
latentiating groups for penicillamine and related thiols,
which might be useful in connection with rheumatoid
arthritis (or other medicinal uses of penicillamine).!®
Hence, attention also was given to penicillamine in the
context of the types of potential latentiating groups
discussed in the present paper.

The reaction of penicillamine hydrochloride with
formaldehyde leading to the thiazolidine 13 has been
reported.* The present paper describes the synthesis
of 13 from Dp-penicillamine direetly (eq 3). An interest-

(CHB)Q(F'—(ITHCOQH + HCO —

SH NH,
(CHp),C—CHCO.H] — (CH,) COH (3
HOCH,S NH. S<_NH
14 13

ing fact, which seems to have gone unnoticed before,*
was that very shortly after the dissolution of the penieil-
lamine in formalin, a product (14, mp 111-112°)
precipitated which did not have a melting point con-
sistent with 13 (mp 195-195.5°). This intermediate,
formulated as 14, was stable for at least 1 week, but when
it was dissolved in H,0O, addition of EtOH precipitated
only the thiazolidine 13. Formulation of 14 as the
S-hydroxymethyl compound (eq 3) is suggested by
earlier work, Levi™ and Milligan and Swan™ have
described the formation of S-hydroxymethyl derivatives
of alkanethiols. Ratner and Clarke suggested the
formation of S-hydroxymethyl derivatives of cysteine
and N-acetyleysteine,”* and Sweetman has suggested
that S-hydroxymethyleysteinyl residues are formed in
the reaction of formaldehyde with reduced keratin.™
The thiazolidine 13 was inactive in protecting against
radiation (Table I).

Dr. I. A. Jaffe, of the New York Medical College and
Flower and Fifth Avenue Hospitals (New York, N. Y.),
using means referred to previously,'® kindly tested the
thiazolidine 13 for its effect in reducing the titer of the
rheumatoid factor ¢n vitro and for its effect in vivo on
the skin-tensile strength and soluble-collagen frac:ion
of rats. Although penicillamine is active in both
respects,® 13 was inactive in both. This result seems
significant in the dual implication that formation of the
thiazolidine 13 may lock penieillamine into t>o stable
a form for activity in vivo (at least over the 14-day
feeding period used), and that the N'H, and SH func-

(7) () T. G. Levi, Gazz. Chim. Ital., 63, 775 (1932); Chem. Abstr., 37,
268 (1933); (b) B. Milligan and J. M. Swan, J. Chem. Soc., 6008 (1983);
(c) S. Ratner and H. T. Clarke, J. Amer. Chem. Soc., B9, 200 (1937); (d)

B. J. Sweetman, Teztile Res. J., 36, 1096 (1966).
(8) Cf. ref 1la.
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« Several active compounds led to 07 survival when the dose was cut in half: 4, 6, 7, 9 (0¢7 at doses of 280 or 140), and 10.
» Approximate equilibrium canstant for the reaction of the carbouyl component
with 1-propanethiol, giving an a-hydroxy sulfide, as determiued by ir or uv absorption of the carbonyl componnd.t»
1 CMCTw = suspension or solution in 0.3 carboxymethylcellnlose plus 0.1¢; Tween 80);
¢ Twenty mice tested, with twenty controls.

details of testing not given in other footuotes, see ref 1a.

LDs for the compound in mice; ¢f. ref 1a.
NaCl = suspeusion or solution in physiological saline solution.
min prior to irradiation. ¢ %Co + irradiation.
min prior to irradiation. * X-Rayv hrradiation.
prradiation (900 13, ).

ttons of penietllamine probably nrust not be eovered
simultaneously if it iy to be active in the respects
mentiotied.

The general conclusion drawn from the compounds
studied, as a whole, is that a mercaptal, a mereaptole,
an orthothioformate, or a thiazolidine, in contrast to a
hemimercaptal, ordinarily is likely to lock an aminothiol
too firmly into a stable structure to afford a promising
means of latentiating biologically active aminothiols.

Experimental Section®

Bis(2-aminoethylthio)methane Dihydrochloride (2).—s-Tri-
oxane (3.0 g, 33.3 mmoles) aud 1 (23.0 g, 202 mmoles) were heated
together at ca. 100°, while dry HCl was passed into the mixture
forea. 30 min. The mixture then was triturated with EtOH, and
a colorless solid was separated. Reerystallization (H;O-EtOH)
gave 2 as prisms (10.0 g, 429), mp 184-186°. Further recrystal-
lization gave 2 with a coustant melting poiut of 186°.  dnal.
(C;H1CLNsS:) C, H, N, 8.

Bis(2-aminoethylthio)acetic Acid Dihydrochloride (3).—Gly-
pxylic acid hydrate (4.60 g, 50 mmoles) and 1 (11.36 g, 100
mimoles) were stirred together at ca. 145-150° for ca. 3 min under
IICL. The residine was then trituwrated with EtOH, after which
colorless 3 was separated by filtintion. Recrystallization from
II.O-AcOH gave 3 as needles (8.3 g, 50¢%), mp 180-182° dec.
Further recrystallization gave 3 having a constaut melting point
of 1842 dec.  Anal. (CeleCLN:(LS,) C, H, N, 8.

Tris(2-aminoethylthio )methane Trihydrochloride (4 ). —HCO.1
(1.5 ml, R0-90°7, ca. 31 nunoles) and 1 (10.1 g, 89 inmolex) were
heated together at 100° under HCI for ca. 45 min.  The residne
was recrystallized from H.O-EtOH and gave 4 asx colorless
needles (4.7 g, 4570), mp 202-203° dec. -inal. (CiHuCLNR:)
¢, M, N, &

2,2-Bis(2-aminoethylthio)propane Dihydrochloride (5).—Thial
1 (2.84 g, 25 mmoles) was dissolved in 12 ¥V HCI (2.0 ml) and a
mixture of CHCl; (2.0 ml) and MexCO (3.90 g, 67.2 minnles)
was added. After 24 hr at 0°, filtration separated colorless
hygroscopic needles of 5 (3.0 g, 909%), mp 175-177°. Three re-
crystallizations of this produet from MeOH-Et:O, gave a sample
having mp 178.5-179°, which was dried to constant weight under

(9) Mass spectra were kindly determined by C. T. Wetter using an
LEKB Model 9000 instrument at 70-eV electron energy with a direct inlet
system. Where analyses are indicated only by symbols of the clements,
results of analyses for those elements were within +0.4% of the theoretical
values (Galbraith Microanalytical Labhoratories. Kuoxville, Tennd. AN
wmher details were as deseribed in footnote 22 of ref {a.

" Six mice tested, with =ix contrals.
L Fifteent mice tested, with ten eontrals,

IPar
¢ Approximate

7 Dhrng administered 30
“Adjusted pH value. < Drng administered 15
= Drng administered 60-00 min prior o

reduced pressure at 100° (i myy 105-106°) el vColw(Cl-
N.ss) G, H, N

«,x-Bis(2-aminoethylthio))toluene Dihydrochloride (6).--Thio!
1 (17.04 g, 150 mmoles) was dissolved in 3 ¥ HCI (12 ml), bena-
aldehyde (15.93 g, 150 mmoles) was added, and the mixture was
stirred for ca. 45 min; the precipitate which resulted was sepa-
rated and recrystallized from hot MeOT by adding 15t.0) to give
colorless 6 (7.2 g, 3067), mp 190-201°.  Anal. (CHCLNGS)
¢, H, N, 8.

Diethyl Bis(2-aminoethylthio )malonate Dihydrochloride (7).-
Thiol 1 (14.2 g, 125 minoles) was dissolved in DMT (25 wml), and
to the stirred solution diethyl oxomalonate (21.8 g, 125 mmolex)
was added dropwise. The mixture initially became warni, nud
thereafter it was stirred at ca. 23° for 17 hr aud then concentrated
under reduced pressure at 90°.  Addition of EtOAc¢ ta che
residue gave colorless material (12.85 g, 54%¢:), mp 136-139° dec.
This was reerystallized four times from MeOH or EtOH, by
adding ether, to give 7 (0.7 g, 3C7) haviug a coustant melting
point of 154.5-155°; ir (KBr), 3420 (b)), 3200-2300 (complex),
1755 em ™! (ester C==0): numr (106G}, 7 %.63 (t, 6, J = 7 Mz,
7.25-6.09 (m, 97), 5.52 (q. 4, J = 7 Hz), 5.23 (3, 6); mass spec-
trum (7 was introduced as the dihydrochlovide), e (relative
Inteusity, assigmnent) 310 [0.7, (EtO.CLC(SCH.CH:NH. )L, 203
(0.1), 267 (0.2), 234 [14, (EtO.CRrCSCHCILNH.], 202 (19),
188 (52), 162 120), 160 1100, (BtO,C).CH,], 132 [44, (110.C)-
(EtOyC)CH.|, 114 (32), 102 (15), 88 (307, 82 (22), T4 (10, 651
(30).  dAnal. Caled for CuHuCLN.OsN: C, 3446: 1, 6.31;
N, 7.31; 8, 16.75; mol wt (0.33CHaCLN.OGS, far three par-
ticles), 128. Found (separate preparations): (7, 34.96, 34.07;
H, 6.73, 6331 N, 7.50, 7.60: =, 17.21, 17.30; mol wt {MeOTH ),
159,

Attempts to carry out the above reaction were unpromising
nsing -PrOIT ar H.O as solvents (in general procedures as de-
scribed i ref 1), or nsing CHCL-HCL  When 1 (1.13 g, 10
mmoles) and diethyl oxomalonate (2.0 g, 11.5 mmoles) were
heated together for ca. 20 sec, with shaking, over an open flame
and EtOH (2 ml), followed by EtOAc to incipient turbidity, was
added, crude 7 (0.57 g, 30%;) resulted; recrystallization (H,0-
Me,CO, dioxane-EtOH) gave 7 with mp 152-153° dec.

2-(Trichloromethyl)thiazolidine Hydrochloride (8).-—Chloral
(11.04 g, 75 mmoles) was added to the thiol 1 (2.84 g, 25 mmoles)
in DMF (5 ml) and the mixture was stirred at ca. 65° for 1 hr,
when addition of Et,O to incipient turbidity and chilling gave
colorless 8 (5.65 g, 939,), mp 182° dec, unchanged by three re-
crystallizations from MeOH by addition of Et.0. Anal. (C.H:-
CLNS) C, H.

For conversion of the hydrochloride 8 to its free base (9), 8
was treated with NaHCO; and the mixture was extracted by
CCli: the residue after evaporation crystallized from hexane (a
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give colorless needles of 9, mp 73-74°, nmr consistent. Anal.
(CH«CLNS) C, H, N, 8.

2,2-Dimethylthiazolidine Hydrochloride (10).—Thiol 1 (16.84
g, 148 mmoles) was dissolved in MeOH (25 ml) and excess Me.-
CO (300 ml), and the wmixture was heated under reflux for 8.5 hr.
Livaporation of solveut gave a residue (20.3 g), mp 162-166°,
which was crystallized three ties from MeOH by addition of
Et,0 to give 10 as colorless needles (8.6 g, 38%,), having constant
mp 170-171.5° (1it.%d 164-165°). Anal. (C;H,CINS) C, H, 8.

2-Benzoylthiazolidine Hydrochloride (11).—Thiol 1 (5.530 g,
48.5 mmoles) and phenylglyoxal hydrate (7.60 g, 50 mmoles)
were heated together at ca. 83° for ca. 5 min; the mixture then
was dissolved in MeOH (30 ml) and Et,O (120 ml) was added to
incipient turbidity. Cooling gave colorless 11 (4.4 g, 39%), mp
151-153° dec. Recrystallization three times from MeOH by
addition of Et,O gave 11 with a melting point of 151.5-152.5°
dec, nmr consistent. Anal. (CpHpCINOS) C, H, N, S.

Spiro[2,3-dihydroindole-3,2'-thiazolidine] -2-one Hydrochloride
(12).—Finely powdered isatin (10.95 g, 75 mmoles) was slowly
added to thiol 1 (8.5 g, 75 mmoles) in ~PrOH (80 ml) to give a
red mixture which, after being stirred for 24 hr at ca. 25°, became
pale brown. Filtration separated pale brown 12 (15.4 g, 85%,),
mp 200-203° dec. A sample was recrystallized three times from
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MeOH by addition of Et:O and had a constant melting point of
203-204° dec; ir (KBr), 2370, 1735 (amide C=0) em ™. Anal.
(CHuCIN,08) C, H, N, 8.

Dp-5,5-Dimethylthiazolidine-4-carboxylic Acid (13).—p-Penicil-
lamine (35 g, 235 mmoles)Y was dissolved in 45% aqueous HCHO
(200 ml, 3.0 moles). Within ca. 5 min, solid started to separate.
The mixture was stirred for ca. 20 hr. Filtration then removed
the colorless intermediate 14 (29 g, 69%,), mp 111-112°, after a
wash with dioxane then Et;O and drying over silica gel; ir
(KBr), 3420, 2990, 2750, 1633, 1475, 1400, 1380, 1360, 1340, 1135
(), 1105,1010,830, and 705 em ~L. Conversion to the thiazolidine
13, generally in ca. 759 yields, was achieved by dissolving the
intermediate 14 in H.O (10 ml/g of 14) and adding EtOH (4
vol) to incipient turbidity, then cooling. The thiazolidine 13
had mp 195-193.5° dec,!! ir and nmr consistent.

(10) Kindly supplied by Dr. Elmer Alpert, Merck Sharp and Dalime
Research Laboratories, West Point, Pa.

(11) Reference 4, p 958, reports mp 196~197° dec. The melting point.
reported there for the L form was 193~194°; a later patent abstract indicates
this preparation was from L-penicillamine rather than the hydrochloride,
but the identity of the procedures suggests an error in the abstract |J. H.
Hunter and B. E. Leach, U. 8. Patent 2,480,079 (1949); Chem, Ahstr., 44,
2569 (1950)].

Quaternary Thiazolylpyridinium Salts.

Oral Hypoglycemic Agents
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A geries of quaternary 4-(thiazolyl)pyridinium salts has been synthesized. Blood glucose concentration of
normal mice was decreased following oral administration of these compounds.

A number of azolylpyridinium salts, including mem-
bers of the pyrazolyl-,' isoxazolyl->* 1,24-oxadia-~
zolyl-,> and oxazolylpyridinium® salt families, have been
found to induce hypoglycemia in laboratory ani-
mals. As a further development of this series, we
have investigated the replacement of the five-membered
ring with still other heterocycles. We deseribe herein
the synthesis of some novel 4-(thiazolyl)pyridinium
salts. The choice of substituents was influenced by
structure-activity correlations developed in the pyr-
azolylpyridinium salt series.!

The 4-(thiazolyl)pyridinium salts 10-29 were pre-
pared from the thiazolylpyridine bases 4-9 by quaterni-
zation with the appropriate alkyl halide. The base 4 was
prepared as described by Wallenfels and Gellrich.’
The bases 5, 7, and 8 were prepared by modification of
this procedure. Thus, reaction of thioisonicotinamide
with 3-bromo-2-butanone gave 5, reaction of thio-
acetamide with 1% gave 7, and reaction of cyclopropane-

(1) V.J. Bauer, H. P. Dalalian, W. J. Fanshawe, 8. R. Safir, E. C. Tocus.
and C. R. Boshart, J. Med, Chem., 11, 981 (1968).

(2) V. J. Bauer, W. J. Fanshawe, H. P. Dalalian, and S. R. Safir, ibid.,
11, 984 (1968).

(3) D. A. Blickens and S. J. Riggi, Tozicol. Appl. Pharmacol., 14, 393
(1969); Diabetes, in press.
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