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methanol was added and after another 20 min. an additional 10 
ml. of the 0.30 N base was added.) The resulting solution was 
acidified to litmus with 2 A- hydrochloric acid, water was added, 
and the amorphous material which separated soon crystallized 
and was collected. Two recrystallizations from acetone-water 
gave 413 mg. (99%) of I Ia  (which contained water of crystalliza- 
tion), m.p. 123-126". A chloroform solution of the product was 
dried, concentrated, and diluted with carbon tetrachloride to 
yield 281 mg. of I Ia  as white plates with m.p. 126-128"; [,ID 
+25" ( c  1.845); 

Anal. Calcd. for C ~ T H ~ ~ O ~ :  C, 77.08; H, 11.50. Found: 
C,  77.00; H,  11.49. 

Reaction of 5fl-Cholestane-3P,5,6p-triol3,6-Diacetate (IIb) with 
Potassium Acid Sulfate.-A mixture of 500 mg. (0.994 mmole) 
of I Ib ,  150 mg. of powdered potassium acid sulfate, and 5 ml. 
of acetic anhydride wae heated on the steam bath for 1 hr., 
after which time crushed ice was added to the reaction mixture. 
After standing for 2.5 hr., the crystallline material was collected 
and dissolved in methylene chloride. The dried solution was 
evaporated, and the residue was chromatographed on 25 g. of 
alumina (Merck, acid-washed). Elution with 40-60y0 benzene- 
petroleum ether yielded 308 mg. of semicrystalline material 
which, upon crystallization from methanol, gave 207 mg. (437,) 
of cholest-4-ene-3p,6B-diol diacetate ( I I I ) ,  m.p. 130-135", [ U ] D  
-13.5' ( c  2.07). Recrystallization from methanol gave 170 mg. 
with m.p. 133-133.5", Amax 5.74 (s) p.  This material did not 
depress the melting point of authentic I11 (m.p. 133-133.5", 
[ a ] ~  - 13') prepared by the Darzens' dehydration of 5,-choles- 
tane-36,5,6p-triol 3,6-diacetate and the infrared spectra of the 
two samples were identical. 

The semicrystalline material (115 mg.) that was eluted with 
70% benzene-petroleum ether to 1 0 0 ~ '  benzene mixtures was 
crystallized from methanol to yield 60 mg. (14%) of 5a-cholestan- 
36-01-6-one acetate (IV) as white rods with m.p. 126-128", 
[,ID -20" ( c  0.75). Recrystallization from methanol gave 31 
mg. with m.p. 128-130". No depression in melting point was 
observed upon admixture with authentic 1lr and the infrared 
spectra of the two samples were identical. 
5fl-Cholestane-3p,5-diol-6-one Diacetate ( Ib) .  A.-A mixture 

of 700 mg. ( 1.52 mmoles) of 5P-cholestane-3fl,5-diol-6-one 3-mono- 
acetate ( Ia) ,  7.5 ml. of acetic anhydride, and 7.5 ml. of glacial 
acetic acid was warmed on the hot plate until solution was 
complete. One hundred and forty milligrams of p-toluene- 
sulfonic acid monohydrate was added to the cooled solution, 
which was allowed to  remain overnight a t  room temperature. 
The flask was then cooled in an  ice-water mixture as water was 
added in portions. The precipitated product was collected, 
washed with water, and recrystallized from methanol containing 
a small amount of chloroform to yield 700 mg. (92%) of Ib ,  
m.p. 190-193". Recrystallization from chloroform-petroleum 
ether gave 653 nig. of small white needles with m.p. 192-193.5'; 
[CY]D -26" ( c  1.25), -23' ( c  1.30); A,,, 5.73 (s) and 5.79 
(5, sh)  P.  

Anal. Calcd. for CalH5oOs: C,  74.06; H,  10.02. Found: 
C,  74.02; H, 9.88. 

B.-A mixture of 300 mg. (0.652 mmole) of Ia, 80 mg. of pow- 
dered potassium acid sulfate, and 2.5 ml. of acetic anhydride was 
heated on the steam bath for 80 min. Crushed ice was added to 
precipitate the product, which was collected, washed with water, 
and recrystallized from acetone-petroleum ether to give 285 mg. 
(87y0) of Ib ,  m.p. 191-193'. No depression of the melting 
point occurred upon admixture with Ib prepared by method A .  
5fl-Cholestane-3P,5-diol-6-one Ethylene Ketal ( V )  .-To a solu- 

tion of 1.000 g. (2.17 mmoles) of the diolone monoacetate ( Ia )  in 
80 ml. of toluene were added 10 ml. of redistilled ethylene glycol 
and 80 mg. of p-toluenesulfonic acid monohydrate. The mixture 
was boiled under reflux for 6.75 hr. (constant water separation) 
with magnetic stirring, cooled, stirred for a few minutes after 
the addition of 1 g. of anhydrous potamium carbonate, and 
diluted with water. The layers were separated and the aqueous 
phase was saturated with sodium chloride and extracted twice 
with ether. The combined organic phases were washed with a 
saturated saline solution and dried. Evaporation of the solvents 
gave an oil [Arnax 2.79-2.89 (w, br), 5.75 (m, sh),  5.84 ( m )  PI 
which was treated with 10 ml. of 0.34 N methanolic potassium 
hydroxide by warming on the hot plate for 0.5 hr. The cooled 
solution was diluted with water and extracted three times with 
methylene chloride. The combined extracts were washed with 
water and dried. Evaporation of the solvent yielded an orange 
oil which rrystallized slowly (upon seeding with V from another 

2.90 (w, br.) p.  

run) from cold 95% ethanol to give 576 mg. (57%) of the ketal 
( V )  as pale yellow crystals, m.p. 136-140". Recrystallization 
from methanol yielded 501 mg. of pure V, m.p. 140-142'; 
[ a ] ~  +23.5" (c 1.41); Xmax 2.82 (w, br.) p .  

Anal. Calcd. for C~QHSOO~:  C, 75.27; H ,  10.89. Found: 
C, 75.33; H,  10.67. 

Hydrolysis of the Ethylene Ketal (V).-A solution of 50 mg. 
(0.108 mmole) of V and 12 mg. of p-toluenesulfonic acid mono- 
hydrate in 3 ml. of acetone containing 3 drops of water was al- 
lowed to stand a t  room temperature for 22.5 hr. Three milli- 
liters of water was added, most of the acetone was removed by an 
air stream, and the resulting Buspension was extracted three 
times with methylene chloride. The dried extracts were evapo- 
rated to yield an oil whose infrared spectrum was identical to 
that of 5~-cholestane-3~,5-diol-6-0ne.~* 

The oil was dissolved in 0.5 ml. of glacial acetic acid and 0.5 
ml. of acetic anhydride and treated with 10 mg. of p-toluene- 
sulfonic acid monohydrate for 21 hr. a t  room temperature. 
Crushed ice was added to the green solution and, after precipita- 
tion was complete, the product was collected and recrystallized 
from acetonepetroleum ether to give 45 mg. (83%, calculated 
from V) of the diolone diacetate Ib," m.p. 190-192". The 
mixture melting point with Ib prepared from Ia was 191-192.5'. 

Reaction of the Ethylene Ketal ( V )  with Potassium Acid Sul- 
fate.-A mixture of 143 mg. (0.309 mmole) of V, 50 mg. of 
potassium acid sulfate, and 4 ml. of acetic anhydride was heated 
on the steam bath for 70 min. Crushed ice was added to the 
green solution and, after standing overnight, the orange oil that 
had separated was redissolved by the addition of ca. 25 ml. of 
acetone. The resulting solution was heated on the steam bath 
for 1.5 hr., as acetone was added periodically to maintain solu- 
tion. Cooling, followed by the addition of water and two ex- 
tractions with chloroform gave an oil whose infrared spectrum 
[Ama, 2.82 (w), 2.89 (w), 5.75 (s), and 5.85 ( m )  p] indicated in- 
complete removal of the ketal group and significant acetylation 
a t  C-3. The oil was treated in the manner used for the hydrolysis 
of the ketal (V)  and gave another oil whose infrared spectrum 
[A,,, 2.89 (w), 5.75 (s), and 5.85 (8) p] was identical with that of 
Ia.5" Upon treatment with 80 mg. of potassium acid sulfate in 
2 ml. of acetic anhydride on the steam bath for 1 hr., this ma- 
terial yielded a brown oil which, upon two recrystallizations from 
methanol, gave 35 mg. (237,) of the diolone diacetate ( Ib)  as 
brown crystals, m.p. 185-187" (previous softening). 
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2. Aminoethanethiol, 3-nminopropanethiol, and their 
substituted derivatives2 are known to protect experi- 
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M e d . ,  69, 312 (1955); (b) S. hkerfeldt, Acta Chem. Scand.. 14,  1980 (1960); 
D. P. Jacobus, B. Ramsay, R.  E. Spalding, and D. C. Dittmer, Abstracts of 
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mental animals against ionizing radiation. In  the 
course of attempts to synthesize effective drugs with 
lower toxicity and longer duration of protective action, 
3-(P-aminoethyl)-l,3-thiazane-2,4-dione hydrochloride 
was found to  be an active c o m p o ~ n d . ~  We were there- 
fore interested in synthesizing K-mercaptoalkyl deriva- 
tives of l13-thiazane-2,4-dione and thiazolidine-2,4- 
dione, which are derivatives of aminoalkanethiols. 
3-(y-Acetylthiopropy1)-1,3-thiazane-2,4-dione (I, R 

= 0) was obtained in 60% yield by refluxing a mixture 
of thiolacetic acid and 3-a1ly1-l13-thiazane-2,4-dione in 
carbon tetrachloride over an ultraviolet lamp in a 
nitrogen atmosphere. 3-(y-Acetylthiopropyl)thiazoli- 
dine-2,4-dione (IV) was prepared in a similar way. 

Studies on the acid hydrolysis of (I, R = 0) showed 
that it was possible to  effect the complete hydrolysis of 
the acetylthio group to thiol (11) in 3 hr., but 
that prolonged hydrolysis resulted in cleavage of the 
amide linkage of the thiazane ring as well, affording 
the mercapto acid (111). Mild acid hydrolysis of IV 
gave 3-( y-mercaptopropyl) thiazolidine-2,4-dione (V) . 

1 3 NCE,CH~CH,SH 

0 I1 

8 
I hr. II 

I - HSCH,CH2CH,NHCSCH,CH,COOH 
I11 10% HCI 

It is remarkable that attempts to prepare the anti- 
Markovnikov' thiolacetic acid adducts of 3-allyl-1,3- 
thiazane-2-thione-4-one (I, R = S) and 3-allylrhodanine 
with or without benzoyl peroxide as a catalyst and 
ultraviolet light as a radical promoter failed to give the 
desired products. The starting thiones were partially 
recovered in these reactions. It seems that, in some 
way, the thione moieties are acting to inhibit the free- 
radical addition reaction, possibly by inhibiting radical 
formation from thiolacetic acid. 

The n.m.r. spectrum of I was in accord with the 
assigned structure, in particular showing a quartet 
resonance due to  the four ring protons a t  6.93 and a 
singlet resonance for the methyl of the acetyl group a t  
7.70 r. The K-methylene protons occurred as a 
triplet a t  6.18, whereas the S-methylene protons were 
observed as a triplet a t  7.22 T .  The methylene protons 
flanked by the two adjacent methylene groups were 
seen as a multiplet in the range of 7.88 to 8.42 r .  The 
n.m.r. spectrum of I1 showed the quartet of four ring 
protons at  6.93 and triplet for the S-methylene protons 
at  6.17 T .  A multiplet due to the middle methylene 
protons and the thiol proton was present a t  8.00 to 
8.58, whereas the S-methylene protons appeared as a 
multiplet a t  7.37 to  2.70 T .  The assignment of r-values 
for the middle methylene, S-methylene, and thiol pro- 
tons is supported by the 7-values of 1,3-propanedithiol4 
which shows a triplet resonance for the thiol proton at  

(3) E. Campagine, L. Fedor, and M. C. Wani, Abstracts of Papers, 141st 
Meeting of the American Cheniical Society, Washington, D. C.,  March, 
1962, p. 32N. 

(4) High Resolution N.M.R.  Spectra Catalog, Varian Associates, Palo 
Alto, Calif., 1962, Spectrum No. 47. 

8.65, a multiplet for the middle methylene protons a t  
8.22, and a multiplet for the S-methylene protons at 
7.32 r. 

The n.m.r. spectrum of IV  was in agreement with the 
assigned structure, showing a singlet a t  5.93 due to 
the two ring protons and a singlet a t  7.70 T due to  the 
methyl protons of the acetyl group. A triplet for the 
N-methylene protons was shown a t  6.40 and a triplet 
for the S-methylene protons appeared a t  7.05 T .  A 
multiplet for the methylene protons flanked by the two 
adjacent methylene groups was observed at  7.97 to  
8.33 r. The structure of V was confirmed by the n.m.r. 
spectrum, showing a singlet resonance at  5.97 and, in 
agreement with the spectrum of the thiazanedione, a 
triplet resonance for the K-methylene protons at  6.33 
7. The multiplet for the middle methylene protons and 
the thiol was shifted to 7.97 to 8.75, whereas the S- 
methylene protons were observed as a multiplet in the 
range of 7.42 to 7.68 r.5 The structure of 111 was 
confirmed by the infrared spectrum, which showed all 
the characteristic peaks for the KH, CH, SH (very 
weak), amide carbonyl, carboxyl carbonyl, and C-N 
stretches; the first and last, being shifted from their 
usual positions, are in the characteristic absorptions for 
monoalkyl 

Experimental? 

3-Allyl-l,d-thiazane-2,4-dione .-The synthesis consisted of 
two steps: (1) preparation of 0-ethyl allylthiocarbamate, and 
(2) its reaction with 0-chloropropionic acid in acetic anhydride to 
give 3-allyl-1,3-thiazane-2,4-dione. 

(1 ) Preparation of 0-ethyl Allylthiocarbamate.-Allyl iso- 
thiocyanate (59.5 g., Aldrich Chemical Co.) and ethanol (120 
ml.) were refluxed for 60 hr. on a steam bath and the excess 
solvent was removed under reduced pressure. The liquid was 
distilled and the fraction boiling a t  64-65' (0.3 mm.), 71.5 g. 
(82%), was collected. Vladzimirskaya* obtained this compound 
in 70.7y0 yield. 
(2) Reaction of 0-Ethyl Allylthiocarbamate and 8-Chloro- 

propionic Acid.-A mixture of 0-ethyl allylthiocarbamate (145 
g., 1 mole), 8-chloropropionic acid (108.5 g., 1 mole), acetic 
anhydride (350 ml.), and 2 drops of concentrated sulfuric acid 
wm refluxed for 4-5 hr., after which the excess acetic anhydride 
was removed under reduced pressure. The fraction distilling a t  
108-111' (1.1 mm.) was collected and weighed 100 g. (59%). 
The infrared spectrum showed by the absence of an T1" band at 
3-3.1 and C N  stretch a t  6.6, and by the presence of amide 
carbonyl peak a t  5.9 and carbamoyl carbonyl peak a t  6.15 p 
that  the product was the ring-closed thiazanedione. The boiling 
point of 3-allyl-l,3-thiazane-2,4-dione is reported* as 82-87" 
(0.7 mm.).  

Anal. Calcd. for C7H9NO2S: C, 49.12; H, 5.26; N,  18.71 
Found: C, 49.00; H, 5.50; N ,  18.67. 

B-( A1lyldithiocarbamoyl)propionic Acid .-Sodium allyldithio- 
carbamate, prepared from 28.5 g. (0.5 mole) of allylamine, 
carbon disulfide, and sodium hydroxide in the usual way, was dis- 
solved in 250 ml. of water, cooled to O", and 36 g. (0.5 mole) 
of P-propiolactone added dropwise, mith stirring, a t  such rate as 
to keep the temperature below 5 " .  One-half hour after addition 
was complete, the solution was acidified with lSY0 hydrochloric 
acid, and the oil which separated was extracted with ether, and 
the ether extracts dried over anhydrous sodium sulfate. Re- 
moval of ether left a yellow solid which was recrystallized from 

( 5 )  Proton magnetic resonance spectra were determined in carbon tetra- 
chloride a t  concentrations between 6-8% w./v. a t  25". using a Varian A-60 
spectrometer, and tetramethylsilane as an  internal standard. 

(6) L. J. Bellamy, "Infrared Spectra of Complex Molecules." 2nd Ed.; 
Methuen. London, 1960, p. 357. 

(7) All melting points are corrected. Analyses were performed by the 
Midwest ,Microlab, Inc.. Indianapolis, Ind. The assistance of Mr. 
Rod Hamilton in determination of the n.m.r. spectra is acknowledged. 
(8) E. V. Vladaimirskaya. J .  Gen. Chem. USSR, SO, 528 (1962). 
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benzene to give 30 g. (29y0) of yellow needles melting sharply 
a t  69.7", and showing infrared absorption a t  5.9 p 
3-Allyl-1,3-thiazane-2-thion-4-one.-Following the procedure 

of G r e ~ h a m , ~  20.5 g. (0.1 mole) of P-(allyldithiocarbamoy1)- 
propionic acid was dissolved in 25 ml. of acetic anhydride con- 
taining 2 drops of concentrated sulfuric acid, and the mixture 
stirred for 2 hr. a t  55-70', until the solution became clear. After 
filtering, the cooled clear solution was poured into 150 ml. of ice 
water, stirred, and let stand overnight. The oil which separated 
was extracted with ether, and, after drying over anhydrous sodium 
sulfate, the ether was removed. The resultant yellow oil, 
n z o D  1.6383, was collected between 145-147" a t  0.5 mni., and 
weighed 12 g. (64%). The presence of a peak at 5.9, but none a t  
6.1-6.2 p ,  confirmed the assignment of amide and carbamoyl 
CO peaks in 3-allyl-1,3-thiazane-2,4-dione. 

Anal. Calcd. for GHgNOSz: C, 44.91; H, 4.81; K, 7.48; 
S, 34.20. Found: C, 45.05; H,  5.22: K, 7.06; S, 33.30. 

3-( ~-Acetylthiopropyl)-1,3-thiazane-Z,4-dione (I).-Thiol- 
acetic acid (22.8 g., 0.3 mole, Aldrich Chemical Co.) was added 
to 3-allyl-l,3-thiazane-2,4-dione (51 g., 0.3 mole) dissolved in 
carbon tetrachloride (120 ml.), and the mixture was refluxed 
over a ultraviolet lamp (140-w.) for 22 hr. under a nitrogen 
atmosphere in a quartz flask. Excess solvent was removed 
under reduced pressure; distillation of the crude product gave a 
forefraction boiling in the range of 60-116" (0.3-0.8 mm.) which 
wae discarded and a second fraction, boiling a t  195196' (0.4 mm.) 
which weighed 42 g. (60%). The infrared spectrum of this 
fraction showed the amide carbonyl peak a t  5.84, carbonyl of 
the acetyl group a t  5.92, and the carbamoyl carbonyl peak a t  
6.05 to 6.07 p.  

A n d .  Calcd. for CgH13N03SZ: C, 43.70; H, 5.30; S, 25.90. 
Found: C, 43.57; H,5.44; S, 25.61. 

3-( y-Mercaptopropyl)-l,3-thiazane-2,4-dione (11) .-A mixture 
of I (18.4 9 . )  and 10% hydrochloric acid (300 ml.) was heated 
with stirring on a steam bath for 3 hr. under nitrogen. At  the 
end of 3 hr. the reaction mixture was cooled and extracted with 
ether. The ether extract was dried over anhydrous sodium 
sulfate. The solvent was removed under reduced pressure and 
the product distilled a t  153-154" (1 mm.) as a pale yellow liquid 
weighing 11 g. (70%). The infrared spectrum showed thiol 
absorption a t  3.9, amide carbonyl absorption a t  5.9, and carbam- 
oyl carbonyl absorption a t  6.15 p.  

Anal. Calcd. for C~HIINOZSZ: C, 40.97; H, 5.37; N, 6.83; 
S, 31.22. Found: C,  40.69; H,  5.65; N, 6.68; S, 31.40. 
~-(3-Mercaptopropylthiocarbamoyl)propionic Acid (III).-A 

mixture of I (12.1 9.) and 107' hydrochloric acid (150-200 ml.) 
was heated with stirring on a steam bath for 7 hr. under nitrogen. 
The reaction mixture was cooled and extracted with ether, and 
the ether extract dried over anhydrous sodium sulfate. The 
solvent was removed under reduced pressure and the solid re- 
crystallized from benzene as colorless needles. It weighed 7 g. 
(64%) and melted a t  100". The infrared spectrum showed the 
shifted NH absorption a t  3.06,6 amide carbonyl absorption a t  
5.95, carbamoyl carbonyl absorption a t  6.18, and shifted C-N 
stretcha a t  6.6 p .  A very weak peak for thiol was present a t  
3.91 p .  The compound gave a positive potassium iodide-iodine 
solution test for free thiol. 

Anal. Calcd. for C7HlaN03SZ: C, 37.65; H, 5.83; il', 6.28; 
S, 28.70. Found: C, 37.96; H,  6.02; N, 6.27; S, 29.00. 
3-Allylthiazolidine-2,4-dione.-This compound was prepared 

according to the procedure described under 3-allyl-1,3-thiazane- 
2,4-dione using chloroacetic acid instead of 6-chloropropionic 
acid. It distilled a t  81-83' (0.7 mm.) and weighed 125 g. 
(79.6'%). E. V Vladzimirskayalo reporta b.p. 81-85' (0.7 
mm.). The infrared spectrum of the compound showed, by the 
presence of amide carbonyl peak a t  5.75, the carbamoyl carbonyl 
peak at 6.0 p ,  and the absence of NH and C-N stretches, that 
the product was ring-closed thiazolidinedione. 3-Allylthiazoli- 
dine-2-thion-4-one (3-allylrhodanine, Aldrich) showed a single 
amide carbonyl peak a t  5.75 p,  thus confirming the hand assign- 
ments for amide and carbamoyl carbonyl peaks. 
3-(~-Acetylthiopropyl)thiazolidi;~e-2,4-dione (IV) -The reac- 

tion of the thiolacetic acid and '3-allylrhodanine was rarried out 
according to the procedure described for the preparation of I .  
The product (40 g., 57%) distilled as a yellow liquid boiling a t  
162-163" (0.5 mm.) and 168-171" (1 mm.). The infrared spec- 

(9) T. L. Greshan, .J. E. Jansen, and F. W. Shaver, J. Am. Chem. Sac.: 

(IO) E.  V .  Vlndairnirsksga. J .  Gen. Chem. U S S R ,  S I ,  2000 (1962). 
70,  1001 (19481 

trum showed two peaks for carbonyl absorptions, one a t  5.7 and 
the other a broad peak a t  5.9 and 5.98 p .  The peak a t  5.7 is due 
to amide carbonyl of the thiazolidine ring, but the two carbonyl 
peaks of the acetyl and carbamoyl groups result in a single broad 
peak a t  5.9 to 5.98 p .  

Anal. Calcd. for CsHllNO3Sz: C, 41.20; H, 4.72; N, 6.01; 
S, 27.47. Found: C, 41.60; H,  4.96; N, 5.41; S, 27.59. 
3-( y-Mercaptopropyl)thiazolidine-2,4-dione (V).-A mixture 

of IV (23.3 9.)  and 10% hydrochloric acid (350 ml.) was heated 
on a steam bath for 3 hr. while stirring under nitrogen. The 
reaction mixture was then cooled and extracted with three 100- 
ml. portions of ether. The combined ether extract was dried 
over anhydrous sodium sulfate and the solvent removed. The 
yellow liquid boiling a t  139-141" (1 mm.) was collected and 
weighed 13 g. (68%). The compound gave a positive potassium 
iodide-iodine solution test for thiol. The infrared spectruni 
showed the amide carbonyl absorption a t  5.7 and carbamoyl 
carbonyl absorption a t  5.95-6.0 p.  

Anal. Calcd. for C6HgNOzSz: C, 37.70; H,  4.71; N,  7.33; 
S, 33.53. Found: C, 37.38; H, 4.83; N ,  7.14; S, 33.65. 
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The successful preparation of barban, 4-chloro-2- 
butynyl N-(3-chlorophenyl)carbamate (I), and appli- 
cation as a selective herbicide3, suggested the prepara- 
tion of the reverse carbamate of barban, 3-chlorophenyl 
N-(4-chloro-2-butynyl)carbamate (11), starting with 
4-amino-2-butyn-1-01. 

OH 0 - -- 
ClCH2C ECCH,OCN CICH,C~CCH,NCO H I '  -Q 

I 
\ c1 'cr 

11 

Attempted reaction of 3-chlorophenyl chloroformate 
with 4-amino-2-butyn-1-01 to initiate the preparatioii 
of the reverse carbamate (11) failed when substituttion 
occurred a t  both amino and hydroxy groups yielding 
3-chlorophenyl N -  [4-(3-chlorophenylcarbonyldioxy)-2- 
butynyllcarbamate (111). Good yields of the )is- 

0 0 

ci 'Ci 
I11 

m e  
O~NHCH~C=CCCH,OH 

c1 
IV 
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