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Cyclopropane fatty acids (CFAs) are common natural
products which are found in esterified form as components
of phospholipid molecules, particularly the phosphati-
dylethanolamines (PEs), in bacteria and protozoa.! The
CFA synthases in these organisms utilize olefin-rich PEs
as one substrate, and the second substrate is S-adenos-
ylmethionine (SAM), which provides the extra carbon
atom. In recent years we have shown that sulfur-
substituted derivatives of stearic acid (thiastearic acids)
are powerful inhibitors of CFA biosynthesis in a variety
of protozoa, and we have proposed that these compounds
are incorporated into the PEs of the protozoa, where they
inhibit the CFA synthase.2# In order to test this hy-
pothesis, it has been necessary to prepare a variety of
sulfur-substituted PEs for use as potential inhibitors of
the CFA synthase’ in cell-free systems. Dihydrosterculic
acid (9,10-methyleneoctadecanoic acid) and lactobacillic
acid (11,12-methyleneoctadecanoic acid) are among the
most abundant CFAs, and they are derived from the
corresponding olefinic acids (as part of PEs).! Obviously
the SAM-dependent alkylations must occur on carbons
9-12 of the olefinic acids, so we chose to prepare a series
of PEs in which the fatty acyl groups are analogs of
octadecanoic acid containing sulfur atoms in place of the
methylenes at positions 9, 10, 11, or 12 (e.g., compound
11).8
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Most syntheses of phospholipids make use of benzyl
protecting groups which are removed when necessary by
catalytic hydrogenation. However, the thioethers in our
target molecules preclude hydrogenation, so we employed
the photochemically removable 2-nitrobenzyl group in-
stead. Apartfrom thismodification, the general sequence
(see Scheme I) used to prepare the sulfur-substituted
diacylglycerols 7-10 was similar to that used by Bruzik et
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al.” The fully-protected glycerol 1 was prepared by
alkylation of 0%,0%isopropylideneglycerol with 2-nitroben-
zyl bromide, and then acid hydrolysis liberated the diol
2. The appropriate thiastearic acids®® were converted to
the acid chlorides by treatment with oxalyl chloride in
benzene, and the products were used immediately for the
acylation of diol 2 to give compounds 3-6 in 80-99% yield.
Photolysis of 3—6 in Pyrex vessels with a mercury vapor
lamp gave the desired diacylglycerols 7-10 in 50-60% yield
after chromatography.

For the final conversion of the diacylglycerols to PEs,
we first attempted to use a reaction sequence in which an
intermediate cyclic phosphoramidate could be purified
by chromatography before hydrolysis to the PE (see Bruzik
and Tsai? for an example of such ascheme). Unfortunately,
the yields of the phosphoramidates were poor and the
compounds themselves were sensitive to chromatography,
and we were never able to obtain pure PEs by this route.
Eventually we found that the simple three-step procedure
of Eibl,'?in which the intermediate cyclic phosphoramidate
is isolated by crystallization and used immediately,
provided good quality PEs from the diacylglycerols without
chromatographic purification steps. Onerecrystallization
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of the products of this sequence from methylene chloride
gave the analytically pure sulfur-substituted PEs 11-14
in 40% yield from the corresponding diacylglycerols.

To our knowledge, compounds 11-14 are the first PEs
containing heteroatoms in the fatty acyl chains, and our
synthesis should be easily extended to the preparation of
other heteroatom-substituted PEs.

Experimental Section

(£)-0',0%-1sopropylidene-03-(2-nitrobenzyl)glycerol (1).
n-Butyllithium (52.20 mL, 1.6 M, 84.0 mmol) was added to a
solution of 0',0%isopropylideneglycerol (12.16 g, 84.0 mmol,
Aldrich Chemical Co.) in anhydrous THF (200 mL) at room
temperature under argon. After 30 min of stirring, 2-nitrobenzyl
bromide (20 g, 84.0 mmol) was added to the reaction mixture,
and it was refluxed for 46 h at 70 °C. The mixture was cooled,
acidified with dilute HC), and extracted three times with ether.
After being dried over Na;SQ,, the solvent was evaporated and
the crude product was chromatographed on silica gel (solvent,
toluene) to give compound 1 (9.8 g, 40%): 'H NMR (CDCl;, 270
MHz) 6 1.37 (s, 3 H), 1.43 (s, 3H), 3.63 (m, 2 H), 3.78 (dd, 1 H,
J = 8,6 Hz), 4.08 (dd, 1 H, J = 8, 6 Hz), 4.35 (quintet, 1 H, J
=6 Hz),4.94 (s,2H),7.43 (dd,1 H, J = 8,8 Hz), 7.63 (dd, 1 H,
J=8,8Hz),7.78(d,1H,J =8 Hz),8.03 (d, 1 H, J = 8 Hz); 1°C
NMR (CDCly) & 25.3, 26.7, 66.6, 70.0, 72.1, 74.6, 109.5, 124.6,
127.9, 128.7, 133.6, 134.8, 147.3; MS, m/z 267 (M*, 2), 252 (54,
M - CHy), 136 (886), 101 (100), 78 (64); exact mass 252.0883 (M
- CHa ion), caled for C12H14N05 252.0872.

(£)-0'-(2-Nitrobenzyl)glycerol (2). Compound 1(4.0g,15
mmol) was stirred in 10% aqueous acetic acid (200 mL) at 60 °C
for 5 h. The reaction mixture was extracted three times with
ethyl acetate, the extract was dried and concentrated, and the
residue was chromatographed on silica gel (solvent, 1:3 ethyl
acetate—hexane) to give compound 2 (2.2 g, 70%): 'H NMR
(CDCls, 270 MHz) 4 3.88 (m, 4 H), 3.97 (tt,1 H,J = 6, 4 Hz),4.97
(s,2H),7.46 (ddd, 1 H, J = 8, 8,1 Hz), 7.65 (ddd, 1 H, J = 8,
8,1Hz),7.72 (d,1 H, J = 8 Hz), 8.04 (dd, 1 H, J = 8, 1 Hz); 13C
NMR (CDCly) 4 63.8, 70.0, 70.8, 72.4, 124.6, 128.2, 128.7, 133.5,
134.2, 147.4; MS, m/z 227 (M*, 1.5), 136 (100), 120 (93), 92 (43),
78 (72); exact mass 227.0754, caled for CoH13NO; 227.0794.

()-0',0°-Bis(9-thiastearyl)-0*-(2-nitrobenzyl)glycerol
(3). Oxalyl chloride (2.0 M in CH.Cl;, 8.5 mL, 17 mmol) was
added to a solution of 9-thiastearic acid® (3.3 g, 11.0 mmol) in
benzene (70 mL) under argon. After being stirred for 15 min at
room temperature, the reaction mixture was refluxed for 2 h.
The benzene solvent and excess oxalyl chloride were distilled
away, benzene was added, and the process was repeated three
times. Benzene (40 mL) was then added, followed a solution of
compound 2 (1 g, 4.4 mmol) in benzene (10 mL) and dry pyridine
(2.6 g). The reaction mixture was stirred for 40 h at room
temperature, diluted with water, and extracted three times with
ether. The combined extracts were dried over Na;SO,, concen-
trated, and chromatographed on silica gel (solvent, 1:1 methylene
chloride-hexane) to give compound 3 (3.2 g, 90%): 'H NMR
(CDCls, 270 MHz) 6 0.85 (t, 6 H, J = 6 Hz), 1.24 (m, 36 H), 1.54
(m, 12 H), 2.29 (t, 2 H, J = 8 Hz), 2.31 (t, 2 H, J = 8 Hz), 2.46
(overlapping t's, 8 H), 3.71 (m, 2 H), 4.19 (dd, 1 H, J = 12, 6 Hz),
435(dd,1H,J =124 Hz),489 d,1H, J =15 Hz), 491 (d,
1 H, J = 15 Hz), 5.27 (quintet, 1 H, J = 6 Hz), 7.42 (ddd, 1 H,
J=8,81Hz),763(ddd,1H,J=8,8 1Hz),7.73(dd, 1 H,J
=8,1Hz) 8.04 (dd, 1 H, J = 8, 1 Hz), 1*C NMR (CDCl,) 4 14.0,
22.6, 24.7, 24.8, 28.7, 28.81, 28.87, 28.92, 29.2, 29.4, 29.6, 29.7,
31.8, 32.0, 32.2, 33.9, 34.2, 62.4, 69.5, 69.9, 124.6, 128.0. 128.4,
133.6, 134.5, 147.0, 172.9, 173.2; MS, m/z 795 (M*, 1), 643 (M -
OCH:C¢H(NO,, 10) 533 (33), 359 (34), 285 (100), 159 (45), 136
(51); exact mass 795.5152, caled for C( H#NO;S; 795.5141.

(£)-0',0%-Bis(10-thiastearyl)-03-(2-nitrobenzyl)glyc-
erol (4) was obtained from compound 2 (0.98 g, 4.3 mmol), 10-
thiastearic acid® (2.6 g, 8.6 mmol), and oxalyl chloride (8.6 mmol)
in 81% yield (2.8 g) by using the procedure described for
compound 3. 4: 'H NMR (CDCl;, 270 MHz) 6 0.85 (1,6 H, J =
6 Hz), 1.25 (m, 36 H), 1.56 (m, 12 H), 2.28 (t,2 H, J = 8 H2), 2.31
(t, 2 H, J = 8 Hz), 2.48 (overlapping t's, 8 H), 3.73 (d, 2 H), 4.19
(dd,1 H,J = 12,6 Hz),4.37 (dd, 1 H,J = 12,4 H2), 487 (d, 1
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H,J = 13 Hz), 492 (d, 1 H, J = 138 Hz), 5.30 (quintet, 1 H, J =
6 Hz), 744 (ddd, 1 H,J=7,7,1 Hz2),7.63 (ddd, 1 H,J = 17,7,
1Hz),7.74(dd, 1 H,J = 7,1 Hz),8.07 (dd,1 H, J = 7, 1 H2);
13C NMR (CDCly) & 14.0, 22.6, 24.77, 24.83, 28.80, 28.88, 28.95,
28.97,29.00, 29.09, 29.12, 29.15, 29.6, 29.7, 31.8, 32.11, 32.15, 34.0,
34.2,62.4,69.5,69.9,124.6,128.0, 128.4, 133.6, 134.5, 147.1,172.9,
173.2; MS, m/z 795 (M*, 0.8), 643 (9), 547 (28), 359 (30), 285
(100), 136 (48); exact mass 795.5136, caled for C,HnNO,S;
795.5141.
(£)-0',0%-Bis(11-thiastearyl)-0*-(2-nitrobenzyl)glyc-
erol (5) was obtained from compound 2 (0.95 g, 4.19 mmol),
11-thiastearic acid® (3.30 g, 10.90 mmol), and oxalyl chloride (17.0
mmol) in 90.5% yield (3.01 g) by using the procedure described
for compound 3. 5: 'H NMR (CDCl,, 270 MHz) 6 0.86 (t, 6 H,
J = 6 Hz), 1.27 (m, 36 H), 1.56 (m, 12 H), 2.30 (t,2 H, J/ = 8 Hz),
2.32 (t,2 H, J = 8 Hz), 2.48 (overlapping t's, 8 H), 3.72 (m, 2 H),
4.19(dd, 1 H,J = 12, 6 Hz), 4.37 (dd, 1 H, J = 12, 4 Hz), 4.88
(d,1H,J =11 Hz),4.92 (d, 1 H,J = 11 Hz), 5.29 (quintet, 1 H,
J=6Hz),744(ddd,1 H,J =8,8,1Hz),763(ddd, 1 H,J =
8,8, 1Hz),773(dd,1H,J=8,1Hz),807(dd,1H,J=8,1
Hz); 3C NMR (CDCly) 6 14.0, 22.6, 24.82, 24.87, 28.7, 28.9, 29.00,
29.05, 29.17, 29.22, 29.30, 29.67, 29.71, 31.7, 32.1, 34.0, 34.2, 62.5,
69.6,69.9,124.7,128.0,128.4,133.7,134.6, 147.1,173.0,173.3; MS
m/z795 (M*,0.3), 561 (23), 359 (17), 302, (18), 285 (100), 131 (22);
exact mass 795.5136, caled for C“H77NO7SQ 795.5141.
(£)-0',0*-Bis(12-thiastearyl)-0%-(2-nitrobenzyl)glye-
erol (6) was obtained from compound 2 (0.88 g, 3.87 mmol),
12-thiastearic acid (2.70 g, 9.0 mmol), and oxaly! chloride (18.0
mmol) in 99% yield (3.08 g) by using the procedure described
for compound 3. 6: 'H NMR (CDCls, 270 MHz) 6 0.88 (t, 6 H,
J =6 Hz), 1.26 (m, 36 H), 1.56 (m, 12 H), 2.30 (t,2 H, J = 8 Hz),
2.33 (t, 2 H, J = 8 Hz), 2.49 (overlapping t’s, 8 H), 3.73 (d, 2 H),
419(dd, 1 H, J = 12, 6 Hz), 4.37 (dd, 1 H, J = 12, 4 Hz), 4.87
d,1H,J =12 Hz),4.92 (d,1 H, J = 12 Hz), 5.30 (quintet, 1 H,
J=6Hz),744 (ddd, 1 H,J =8,8,1Hz),7.64 (ddd,1H,J =
8,8, 1Hz),775(dd, 1 H,J =8,1Hz),807(dd,1H,J =8,1
Hz); 3C NMR (CDCly) 6 13.9, 22.4, 24,7, 24.8, 28.5, 28.8, 28.95,
28.98, 29.12, 29.20, 29.27, 29.4, 29.6, 31.3, 32.06, 32.09, 34.0, 34.2,
62.4,69.5,60.9,124.6,127.9,128.4,133.6,134.5,147.0,172.9,173.2;
MS, m/z 7956 (M*, 3), 710 (16), 660 (26), 643 (41), 575 (68), 541
(17), 494 (19), 359 (72), 302 (44), 285 (100), 136 (92); exact mass
795.5128, caled for Co H77NO;S; 795.5141.
(+£)-0',0%-Bis(9-thiastearyl)glycerol (7). A solution of
compound 3 (3.0 g, 3.8 mmol) in benzene (1200 mL) was flushed
with argon for 5 min and then stirred and irradiated with a General
Electric 275-W mercury vapor sun lamp for 48 h under argon in
a Pyrex flask. The solvent was evaporated under reduced
pressure, and the crude product was chromatographed on silica
gel (solvent, 5:1 hexane—ethyl acetate) to give compound 7 (1.36
g 556%): TH NMR (CDCls;, 500 MHz) § 0.87 (t, 6 H, J = 7 H2),
1.26 (m, 36 H), 1.60 (m, 12 H), 2.32 (t, 2 H, J = 8 H2), 2.34 (t,
2H,J=8Hz),249 (t, 8H,J = 7 Hz), 3.71 (m, 2 H), 4.22 (dd,
1H,J=12,6 Hz), 4.31 (dd, 1 H, J = 12, 4 Hz), 5.08 (quintet, 1
H,J = 5Hz),2C NMR (CDCl;) 5 14.1, 22.6, 24.7, 24.8, 28.7, 28.8,
29.2, 29.5, 29.6, 29.7, 31.8, 32.1, 32.2, 34.0, 34.2, 61.5, 62.0, 72.1,
173.2, 173.6; MS m/z 660 (M*, 11), 533 (67), 483 (16), 359 (23),
302 (38), 285 (100), 199 (24), 159 (55); exact mass 660.4800, caled
for Cs7H720582 660.4821.
(£)-0',0%-Bis(10-thiastearyl)glycerol (8) was obtained
from compound 4 (1.86 g, 2.34 mmol) in 50% yield (0.77 g) by
using the procedure described for 7. 8: 'H NMR (CDCls, 270
MHz) § 0.87 (t, 6 H, J = 7 Hz), 1.26 (m, 36 H), 1.60 (m, 12 H),
232 (t,2H,J =8Hz),234 (t,2H,J =8 Hz),249 (t,8H,J =
7 Hz), 3.71 (m, 2 H), 4.22 (dd, 1 H, J = 12, 6 Hz), 4.31 (dd, 1 H,
J =12, 4 Hz), 5.08 (quintet, 1 H, J = 5 Hz); 13C NMR (CDCls)
& 14.06, 22.6, 24.8, 24.9, 28.86, 28.96, 29.03, 29.12, 29.20, 29.68,
29.74, 31.8, 32.18, 32.22, 34.0, 34.2, 61.6, 62.0, 72.1, 173.4, 173.7;
MS m/z 660 (M*, 6), 547 (38), 359 (14), 302 (24), 285 (100), 145
(26); exact mass 660.4842, caled for C3yH7005S, 660.4821.
(£)-0',0%-Bis(11-thiastearyl)glycerol (9) was obtained
from compound 5 (2.62 g, 3.29 mmol) in 55% yield (1.20 g) by
using the procedure described for 7. 9: 'H NMR (CDCl;, 270
MHz) 5 0.86 (t, 6 H, J = 7 Hz), 1.26 (m, 36 H), 1.55 (m, 12 H),
230 (¢t,2H,J=8Hz),232(,2H,J=8Hz),248 (t,8H,J =
7 Hz), 3.71 (m, 2 H), 4.22 (dd, 1 H, J = 12, 6 Hz), 4.31 (dd, 1 H,
J =12, 4 Hz), 5.08 (quintet, 1 H, J = 5 Hz); 1C NMR (CDCls)
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8 14.0, 22.6, 24.81, 24.85, 28.87, 28.99, 29.02, 29.1, 29.3, 29.66,
29.69, 31.7, 32.1, 32.2, 34.0, 34.2,61.5, 62.0, 72.1, 173.3, 173.7; MS
m/z 660 (M*, 12), 561 (59), 359 (25), 302 (41), 285 (100), 131 (30);
exact mass 660.4818, caled for C3H7205S; 660.4821.

(+£)-0!,0%-Bis(12-thiastearyl)glycerol (10) was obtained
from compound 6 (2.8 g, 3.5 mmol) in 57% yield (1.32 g) by using
the procedure described for compound 7. 10: 'H NMR (CDCl;,
270 MHz) 6 0.87 (t, 6 H, J = 7 Hz), 1.27 (m, 36 H), 1.67 (m, 12
H),2.31 (t,2H,J=8Hz),2.34 (t,2 H,JJ = 8 Hz), 2.49 (t, 8 H,
J =7Hz),3.71 (m, 2 H), 4.22 (dd, 1 H, J = 12, 6 Hz), 4.31 (dd,
1 H, J = 12, 4 Hz), 5.08 (quintet, 1 H, J = 5 Hz); 3C NMR
(CDCly) & 14.0, 22.5, 24.86, 24.91, 28.6, 28.9, 29.05, 29,08, 29.2,
29.37, 20.44, 29.52, 29.7, 31.5, 32.2, 34.1, 34.3, 61.5, 62.0, 72.1,
173.4,173.7; MS m/z 660 (M*, 6), 575 (39), 359 (15), 302 (30), 285
(100), 199 (23); exact mass 660.4823, caled for C;H7205S; 660.4821.

(+)-9-Thiaphosphatidylethanolamine 11, Triethylamine
(0.32 mL, 2.2 mmol) in trichloroethylene (1.5 mL) was added to
a solution of phosphorus oxychloride (0.212 mL, 2.2 mmol) in
hexane (0.74 mL) at 0 °C. After 5 min of stirring, compound 7
(1g,1.51 mmol) in trichloroethylene (6.0 mL) was added dropwise
to the mixture over 20 min at 5 °C under argon. A white
precipitate appeared, and after being stirred for 30 min at 5 °C,
the reaction mixture was filtered by suction to remove this
precipitated triethylammonium chloride. Toluene (1.52mL) was
added to the filtrate, the solvent was removed under reduced
pressure, and the oily residue (crude phosphatidic acid dichloride)
was dissolved in THF (3.8 mL).

A solution of ethanolamine (0.11 g, 1.82 mmol) and triethy-
lamine (0.96 mL, 6.8 mmol) in THF (3.6 mL) was added dropwise
to the THF solution of phosphatidicacid dichloride. Thereaction
mixture was stirred for 10 min at 10 °C and then filtered by
suction to remove precipitated triethylammonium chloride. The
solvent was removed under reduced pressure, and the product
was crystallized from hexane. The collected crystals were mixed
with a solution of 2-propanol, water, and acetic acid (10:4:1, 60
mL) and stirred for 3 h at room temperature. Filtration of the
reaction mixture gave crude (~90% pure) compound 11 (1.0 g,
87%); recrystallization from methlene chloride gave material of
at least 97% purity as judged by NMR (0.42 g, 40%): 'H NMR
(CDCl; and CD;0D, 500 MHz) 6 0.85 (t, 6 H, J = 7 Hz), 1.24 (m,
36 H), 1.56 (m, 12 H),2.27t,2H,J=8H2),2.29 (t,2H,J =8
Hz),2.47 (t,8H,J =7 Hz),3.12 (brs,2H),393 t,2H,J =6
Hz), 4.06 (br s, 2 H), 412 (dd, 1 H, J = 12, 7 Hz), 4.36 (dd, 1 H,
J =12, 4 Hz), 5.18 (m, 1 H); 3C NMR (CDCl; and CD3OD) é
13.7, 22.4, 24.5, 28.5, 28.65, 28.71, 29.0, 29.2, 29.35, 29.43, 31.6,
31.8,31.9, 33.7, 33.9, 40.3, 61.5, 62.3, 63.6, 70.0, 173.2, 173.5. Anal.
Found for CgH7sNOsPS,: C, 59.3; H, 9.6. Caled: C, 59.7; H,
10.0.

Notes

(£)-10-Thiaphosphatidylethanolamine 12 was obtained
from compound 8 (0.40 g, 0.61 mmol) in 42% yield (0.20 g) by
using the procedure described for compound 11. 12: 'H NMR
(CDCl3 and CD3;0D, 500 MHz) 4 0.86 (t,6 H, J = 7 Hz), 1.25 (m,
36 H),1.55 (m, 12 H), 2.26 (t,2H,J =8 H2),2.27(t,2H,J =
8 Hz), 2.47 (t,8 H,J = 7 Hz), 3.13 (brs, 2 H), 391 (t,2H,J =
6 Hz), 4.06 (brs, 2 H), 410 (dd, 1 H, J = 12, 7 Hz), 4.33 (dd, 1
H, J = 12, 3 Hz), 5.18 (m, 1 H); *C NMR (CDCl; and CD;0D)
8 14.0, 22.6, 24.77, 24.83, 28.88, 28.93, 29.03, 29.11, 29.15, 29.18,
29.7,31.8,32.15, 32.19, 34.0, 34.2,40.3, 61.9, 62.5, 63.8,70.2, 173.2,
173.5. Anal. Found for C5xH7sNOsPSs: C, 59.4; H, 9.6. Caled:
C, 59.7; H, 10.0.

(%)-11-Thiaphosphatidylethanolamine 13 was obtained
from compound 9 (0.93 g, 1.4 mmol) in 39% yield (0.43 g) by
using the procedure described for 11. 13: 'H NMR (CDCl; and
CD30D, 500 MHz) & 0.84 (t, 6 H, J = 7 Hz), 1.24 (m, 36 H), 1.53
(m, 12 H), 2.26 (t, 2 H, J = 8 Hz), 2.27 (t, 2 H, J = 8 Hz), 2.46
(t,8 H,J =7Hz),3.11 (brs, 2 H), 3.91 (t, 2 H, J = 6 Hz), 4.06
(brs,2H),410(dd, 1 H,J = 12,7 Hz), 433 (dd, 1 H, J = 12,
3 Hz), 5.18 (m, 1 H); 13C NMR (CDCl; and CD;yOD) 5 14.0, 22.5,
24.76, 24.81, 28.8, 29.04, 29.08, 29.2, 29.3, 29.7, 31.7, 32.1, 84.0,
34.2, 40.3, 61.9, 62.5, 63.8, 70.2, 173.2, 173.5. Anal. Found for
CssH7sNOgPS2-H:0: C, 58.3; H, 9.9. Caled: C, 58.4; H, 10.1.

(#£)-12-Thiaphosphatidylethanolamine 14 was obtained
from compound 10 (0.95 g, 1.43 mmol) in 37% yield (0.37 g) by
using the procedure described for compound 11. 14;: 'H NMR
(CDClg and CD;0OD, 500 MHz) 4 0.87 (t, 8 H, J = 7 Hz), 1.25 (m,
36 H), 1.56 (m, 12 H), 2.27 (t,2H,J =8 Hz),2.29 (t, 2H, J =
8 Hz),248 (1,8 H,J = 7THz), 3.12 (brs,2H),393 t,2H,J =
6 Hz), 4.05 (brs, 2 H), 4.12 (dd, 1 H, J = 12, 7 Hz), 4.34 (dd, 1
H, J = 12, 4 Hz), 5.18 (m, 1 H); 3C NMR (CDCl; and CD;OD)
6 14.0, 22.4, 24.73, 24.79, 28.5, 28.9, 29.03, 29.06, 29.18, 29.22,
29.37, 29.43, 29.59, 29.63, 31.4, 32.1, 32.2, 33.9, 34.1, 40.2, 61.9,
62.5, 63.8, 70.2, 173.2, 173.5. Anal. Found for CaH7sNOs-
PS:H:0: C, 58.4; H, 10.1. Caled: C, 58.4; H, 10.1.
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