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el 27 de Septiembre de 2007, en los siguientes tØrminos: 

I. RATIFICACION 

Comedidamente me permito insistir, en los argumentos planteados en la oposiciOn 

referida, los cuales, como Se dijo en su momento, demuestran que la solicitud de 

la referencia incumple los requisitos de patentabilidad establecidos por los 

articulos 14, 16 y 18 de la Decision 486 de 2000, y que por ello no merece recibir 

el beneficlo patentario. 
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> En primer tØrmino, cabe anotar que el compuesto de fOrmula (I) y de formula 

(Ia) de la presente invenciOn carecen de novedad en tanto la patente europea 

EP 0 138 441 "ANTICONVULSIVANT SULFAMATE DERIVATIVES" 

publicada et 24 de abril de 1985 y con prioridad US 53475 de 25-09-1984, 

revela sulfamatos de formula (I) que exhiben actividad anticonvulsivante y son 

usadas en el tratamiento de condiciones tales como epilepsia, tambiØn 

describe composiciones farmacØuticas que contienen compuestos de formula 

(I) asi como mØtodos para su uso e intermediarios. Una simple observación de 

dichas estructuras permite concluir que, tanto los sulfamatos de fOrmula (I) de 

la EP 0 138 441 como el compuesto de fôrmua (I) y de formula (ilia) de la 

solicitud colombiana en trÆmite y teniendo en cuenta par supuesto las 

sustituciones pertinentes son "idØnticos" puesto que ambos contienen en su 

estructura Ia presencia de dos grupos metilendioxi, un grupo D-fructopiranosa, 

una cadena de tipo sulfamato, y el NitrOgeno se encuentra sustituido por un 

radical H y por un radical alquilo. 

En lo que se refiere al proceso de preparaciOn de los compuestos de fOrmula 

(I) y (Ia) de la solicitud colombiana en trâmite, cabe anotar que no cumple con 

el requisito de nivel inventivo Si se tiene en cuenta que, en la patente europea 

EP 0 533 483 A2 ’PROCESS FOR THE PREPARATION OF CHLORO�

SULFATE AND SULFAMATE DERIVATIVES OF 2,3: 4,5-BIS-O-(1-METHYL-

. ETHYLIDENE)-BETA -D-FRUCTOPYRANOSE AND (1-METHYLCYCLO-

HEXYL) METHANOL" publicada el 24 de marzo de 1993 se revela un proceso 

para producir Østeres sulfamatos a clorosulfatos de 2,3:4,5-bis-O(1-m ethyl-

ethyl idene)-j3-D-fructo-pyranose sulfamate (Topiramato) en dos etapas; Si bieri 

es cierto el proceso de la solicitud en trÆmite consta de una sola etapa, estos 

procesos son iguales en tanto usan el mismo compuesto de partida y obtienen 

el mismo producto final, aparentemente la diferencia se encontraria en el 

ahorro de una etapa y en el usa de los reactivos que intervienen o que median 

que las reacciones se den, y decimos que la diferencia podria Ilamarse coma 

aparente si tenemos en cuenta que la reacciOn consignada en la [P 0 533 

483A2 estÆ mediada en la etapa A par: 



SO2Ci 
Inc 1?1 NH3 

u1vent 1 solvent 2 ’ 

y en la etapa B por: ; mientras que la actual solicitud 

colombiana en trâmite es una reacción mediada por: 

0 
U 

H.2N_.r__N H2 

siendo este Ultimo compuesto (sulfamida), el resultado de 

soc12 
Pyridine 

:?§ NH3 

t2 

fusionar la reacción entre 

’De esta manera queda demostrada no sOlo la carencia de novedad sino de 

nivel inventivo de la solicitud colombiana en trÆmite y en especial del proceso 

de obtenciôn de los compuestos derivados de sulfamato de fructopiranosa alil 

contenidos. 

> La ya mencionada patente europea EP 0 138 441 "ANTICONVULSIVANT 

SULFAMATE DERIVATIVES", se refiere ademÆs de los compuestos citados 

en el numeral 3.1, a composiciones farmacØuticas que comDrenden dichos 

compuestos sulfamatos lunto con vehiculos farmacØuticamente aceptables 

(reivindicaciOn 9); esto, permite desvirtuar ademâs, las reivindicaciones 32, 33, 

35 y 36 de la solicitud colombiana en trâmite en tanto las mismas Se refieren de 

igual manera a una composiciOn farmacØutica que comprende un portador 

farmacØuticamente aceptable y un compuesto de formula I o de formula la 

circunstancia que una vez mÆs demuestra la carencia de novedad y nivel 

inventivo de que adolece la solicitud colombiana 05-091-224. 

II. COMPLEMENTO DE INFORMACION. 

Por silos anteriores argumentos no fuesen suficientes, es del caso anotar que 

la patente americana US 4,582,916, publicada el 15 de abril de 1986 y titulada 

"CHLOROSULFATE AND AZIDOSULFATE ESTERS OF TETRAHYDRO-2H-

PYRAN-2-YL-METHANOL" revela: 



Suifumates of the following formula (I): 

wherein X is  or CH? and R1 R, R3, R4 and Rs are as 
herein defined have been found to exhibit anticonvul-
sant activity and are thus useful in the treatment of 
conditions such as epilepsy. Further, pharmaceutical 
compositions containing a compound of formula (I) as 
well as methods for their use and intermediates form 
part of the present invention. 

(. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The sulfa.mates of the invention are of the following 
formula (I): 

(I) 

wherein 
X is CH2. Or oxygen; 
R  is hydroen or alkyl;- and 
R, R3, R4 and R5 are independently hydrogen or 
lower alkyl and, when X is CH2 R4 and R.3 may be 
al. .ene groups joined to form a benzene ring and, 
when X is oxygen, R2 and R and/or R4 and R5 
together may be a methylenedioxy group of the 
following formula (U): 

\/ 
0- (II) 

C 

0-



(b) Reaction of an alcohol of the formula Rc.H20H 
with suiftiryichioride of the formula S0202 in the pres-
ence of a base such as triethylamine or pyridine at a 
temperature of about _40c to 25’C. in a solvent such as 
diethyl ether or methylene chloride to produce a chio-
.rosulfate of the. formula RCO20S020. 

The chiorosuifate of the formula RCH2OS020 may 
then be reacted with an amine of the formula RINH2 at 
a temperature of about �40 to 2511 C. in a solvent such 
as methylene chloride: or acetonitrile to produce a com-
pound of formula (1),-. 

The reaction conditions for (b) are 
also described by T Tsuchiya ci- al in Te: Letters, No 
6. p. 3.35 to 338 (1978) 

(.. .) 
The anticonvulsant activity of compounds of thi 

invention tested according to the Swnyard (1952 
method is shown in the following Table I: 

� 

TABLE! 

MES lest 
am- ED (/ 

Pie Compound kg, ip.) 

195 

CHOSQ2NH2 

0 CiI2OSO2NH.2 
2 

CH 0 
-( 

o 

�x x 

CH3 o a C113 

a 
fCH2OSO2NHCH3 

70% bIok at 
70 mg/kg, 

CH 1- ciii

 x 
CH30 o CH 

(.. .) 
The pharmaceutical compositions herein will con-

1dm, per dosage unit e.g tablet capsule, powder, injec-
tion teaspoonful, suppository and the like, from about 
10 to about 500 mg of the active ingredient. 

(. 

Este documento permite obtener los compuestos e intermediarios mencionados 

por la solicitud colombiana en trÆmite, y tambiØn revela un proceso de obtenciôn 



donde se involucra de manera indirecta la formaciOn de la sulfuril diamida (a travØs 

de su obtenciOn con sulfuril cloruro y una amina) con lo que, y teniendo en cuentà 

lo incluido en Jas anterioridades mencionadas en la oposiciOn, la solicitud en 

trÆmite no cumplirla con los requisitos de patentabilidad, ya que con la información 

que se encuentra en el estado de la tØcnica y con conocimientos bÆsicos en 

qulmica OrgÆnica se puede derivar obviamente el proceso de obtenciOn de dicha 

solicitud. - 

Por todo lo anterior, ruego se analicen los argumentos expuestos con el rigor y 

detenimiento habituales y que en consecuencia se decrete, ademÆs de la 

negación de la solicitud en comento, el archivo del expediente que la contiene. 

III. ANEXOS 

> Là patente americana US 4,582,916 publicada el 15 de abril de 1986 y titulada 

"CHLOROSULFATE AND AZIDOSULFATE ESTERS OF TETRAHYDRO-2H-

PYRAN-2-YL-METHANOL". 

Seæor Superinte 

.. 
JOSE LUIS REYES VILLAMIZAR 
C.C. 79.152.473 de UsaquØn 
T.P. 44655 del C. S de la J. 
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[57] ABSTRACT 

Sulfamates of the following formula (1): 

(I) 

_Q R2 
R-4 R3 

wherein X is   Or C}12 and R1, R2, R3, R4 and R5 are as 
herein defined have been found to exhibit anticonvul-
sant activity and are thus useful in the treatment of 
conditions such as epilepsy. Further, pharmaceutical 
compositions containing a compound of formula (I) as 
well as methods for their use and intermediates form 
part of the present invention. 

8 Claims, No Drawings 



4,582,916 

CHLOROSULFATE AND AZIDOSULFATE 
ESTERS OF 

TETRAHYDRO-2H-PYRAN-2.YL-METHANOL 

This is a division of application Ser. No. 535,475, filed 
Sept. 26, 1983, now U.S. Pat. No. 4,513,006. 

Sulfamates of various structures, including those de-
rived from monosaccharides are described in references 
such as N. K. Kochetkov et al in Zhurnal Obshc/zei 
Kimmii, Vol. 41, No. 8, 1866 to 1871 (1971), Vol. 42, 
No. 12, 2755 to 2757 (1972) and Vol. 44, No. 4, 871 to 
875 (1974) and in Doklady Akademii Nauk SSR, Vol. 
216, No. 1, 97 to 100 (1974); T. Tsuchiya et al., in Tetra-
hedron Letters, No. 36, 3365 to 3368 (1978); and A. F. 
Hirsch in Journal of Medicinal Chemistry, 24, 901 to 903 
(1981) and U.S. Pat. No. 4,075,351. 

SUMMARY OF THE INVENTION 

It has been found that sulfamates of the following 
formula (I): 

5 

10 

15 

20 

CH20S02NHR1 
(1) 

25 

R4 R1 
30 

wherein X is 0 or CH2 and R1, R2, R3, R4 and R5 are as 
hereinafter defined, possess anticonvulsant activity in 
mammals and are thus useful in treating disease states 
such as epilepsy and glaucoma. Also part of the present 
invention are pharmaceutical compositions containing 
one or more sulfamates of formula (I) as well as meth-
ods for the treatment e.g., prevention, of convulsions 
using such compositions. 

2 
wherein R6 and R7 are the same or different and are 
hydrogen, lower alkyl or are alkyl and are joined to 
form a cyclopentyl or cyclohexyl ring. 

R1 in particular is hydrogen or alkyl of about I to 4 
carbons, such as methyl, ethyl and iso-propyl. Alkyl 
throughout this specification includes straight and 
branched chain alkyl. Alkyl groups for R2, R3, R.4, R5, 
R6 and R7 are of about 1 to 3 carbons and include 
methyl, ethyl, iso-propyl and n-propyl When X is CH2, 
R4 and P.5 may combine to form a benzene ring fused to 
the 6-membered X-containing ring, i.e., R4 and R5 are 
defined by the alkatnenyl group :CH�CH= 
CH�CH=. 

A particular group of compounds of formula (I) is 
that wherein X is oxygen and both P.2 and R3 and P.4 and 
R5 together are methylenedioxy groups of the formula 
(H) wherein P.6 and R7 are both hydrogen, both alkyl or 
combine to form a spiro cyclopentyl or cyclohexyl ring, 
in particular where R6 and P.7 are both alkyl such as 
methyl. A second group of compounds is that wherein 
X is CH2 and P.4 and R5 are joined to form a benzene 
ring. A third group of compounds of formula (I) is that 
wherein both R2 and R3 are hydrogen. 

The compounds of formula (I) may be synthesized by 
the following methods: 

(a) Reaction of an alcohol of the formula RCH20H 
with a chlorosulfamate of the formula CIS02NIH7 or 
C1S02NHR1 in the presence of a base such as potassium 
t-butoxide or sodium hydride at a temperature of about 
�20’ to 25’ C. and in a solvent such as toluene, THF or 
dimethylformamide wherein R is a moiety of the fol-
lowing formula (III): 

x 35 
R5.._()( 

R4 R3 

DETAILED DESCRIPTION OF THE 40 

INVENTION 

The sulfamates of the invention are of the following 
formula (I): 

45 

}10S0NHR1 
(1) 

R51( 

C

 

50 
R4 R3 

wherein 
X is CH2 or oxygen; 
R1 is hydrogen or alkyl; and 55 
R2, R3, P.4 and R5 are independently hydrogen or 

lower alkyl and, when X is CH2, R4 and R5 may be 
alkene groups joined to form a benzene ring and, 
when X is oxygen, R2 and P.3 and/or P.4 and R5 
together may be a methylenedioxy group of the 60 

following formula (II): 

R6 0� (II) 

\/ 65 
C 
/\ 

R7 O-

(b) Reaction of an alcohol of the formula RCH20H 
with sulfurylehioride of the formula S0202 in the pres-
ence of a base such as triethylamine or pyridine at a 
temperature of about 400 to 25° C. in a solvent such as 
diethyl ether or methylene chloride to produce a cblo-
rosulfate of the formula RCH20SO2CI. 

The chiorosulfate of the formula RCH20S02C1 may 
then be reacted with an amine of the formula R1NU2 at 
a temperature of about �40° to 25’ C. in a solvent such 
as methylene chloride or acetonitrile to produce a com-
pound of formula (I). The reaction conditions for (b) are 
also described by T. Tsuchiya et al in Tet. Letters, No. 
36, p. 3365 to 3368 (1978). 

(c) Reaction of the chlorosulfate RCH20SO20 with 
a metal azide such as sodium azide in a solvent such as 
methylene chloride or acetonitrile yields an azidosulfate 
of the formula RCH20SO2N3 as described by M. 
Hedayatullah in Tea Lett. p. 2455-2458 (1975). The 
azidosulfate is then reduced to a compound of formula 
(I) wherein Rj is hydrogen by catalytic hydrogenation, 
e.g. with a noble metal and H2 or by heating with cop-
per metal in a solvent such as methanol. 

The starting materials of the formula RCH20H may 
be obtained commercially or as known in the art. For 
example, starting materials of the formula RCH20H 
wherein both P.2 and R3 and itt and R5 are idential and 
are of the formula (II) may be obtained by the method 
of R. F. Brady in Carbohydrate Research, Vol. 15, p. 35 



4,582,916 
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to 40 (1970) or by reaction of the trimethylsilyl cool 
ether of a R6cOR7 ketone or aldehyde with fructose at 
a temperature of about 25’ C. in a solvent such as a 
halocarbon, e.g, methylene chloride in the presence of a 
protic acid such as hydrochloric acid or a Lewis Acid 
such as zinc chloride. The trimethylsilyl enol ether 
reaction is described by G. L. Larson et al in J. Org. 
Chem. Vol. 38, No, 22, p. 3935 (1973). 

Further, carboxylic acids and aldehydes of the for  10 -
mulae RCOOH and RCHO may be reduced to com-
pounds of the formula RCH20H by standard reduction 
techniques, e.g, reaction with lithium aluminum hy-
dride, sodium borohydride or borane-THF complex in 
an inert solvent such as diglyme, THF or toluene at a 15 
temperature of about 0’ to 100’ C., e.g., as described by 
H. 0. House in "Modem Synthetic Reactions", 2nd 
Ed., pages 45 to 144 (1972). 

The compounds of the invention include the various 
individual isomers as well as the racemates thereof, e.g., 20 
the various alpha and beta attachments, i.e., below and 
above the plane of the drawing, of R2, R3, R4 and R5 on 
the 6-membered ring. Preferably, the oxygens of the 
methylenedioxy group (II) are attached on the same 
side of the 6-membered ring. 25 

The compounds of formula (I) are useful as anticon-
vulsant agents. The anticonvulsant activity of the sub-
ject compounds was determined using a standard "max-
imal electroshock test" (MES). In this test, activity is 30 
indicated by a block or the tonic extensor seizure caused 
by application of an electric shock to mice via corneal 
electrodes, as described by Swinyard et al in ,J. P/tar-
mac1. ExptL Therap. 106, 319 (1952), and recorded as 
% block. A more recent description of current anticon  35 -
vulsant drug screening is given in Swinyard et al in 
Epilepsia 19, 409 (1978). 

The anticonvulsant activity of compounds of this 
invention tested according to the Swinyard (1952) 
method is shown in the following Table I: 40 

TABLE I 
Ex. MES text 
urn- n050 *(mg/ 
pie Compound kg, Lp.) 

41 

&CH2OSO2NH2

195 

50 
270 

CH5 

55 

CH20S0NH2 
26 

CH3° °C113 

60 CF1 CH3 

700/c block at 
CH20SO2NHCH3 200 ms/kg, 

CH30 0CH3 
65 

CH3 0 c 

4 
TABLE I-continued 

Ex’ MES test 
ED50 mg/ 

pie Compound kg, i.p.) 

S CFt2OSONH2 55 

8�
*Unless otherwise noted. 

For treating epilepsy, a compound of formula (I) may 
be employed at a daily dosage in the range of about 30 
to 2000 mg, usually in 2 to 4 divided doses, for an aver-
age adult human. A unit dose would Contain about 10 to 
500 mg of the active ingredient. 

In general, compounds of formula (I) may be used in 
treating epilepsy in a manner similar to that used for 
phenytoin. Medical aspects of the treatment of epilepsy 
are described by L. S. Goodman et al in "The Pharma-
cological Basis of Therapeutics", 5th Ed. pages 201 to 
216, Macmillan (1975). 

Further, compounds of formula (I) are inhibitors of 
carbonic anhydrase, as determined by the methods de-
scribed by S. J. Dodgson et al in the Proc. NarL Acad. 
Sd., U.S.A., 77, pages 5562 to 5566 (1980) or by N. 
Itada et al in the Journal Biol. Chem., 252, pages 3881 to 
3890 (1977) and as such, are useful in the treatment of 
glaucoma. The relationship between the treatment of 
glaucoma and carbonic anhydrase inhibition is de-
scribed by A. Stein et al in the American Journal of 
Opzhalmology, 95222-228 (1983). For the treatment of 
glaucoma, a compound of formula (I) may be adminis-
tered systemically, e.g. by oral or parentera] routes as 
described below, or topically in the eye in a mineral oil 
solution or suspension, or aqueous suspension. When 
used systemically, the compound would be adminis-
tered in an amount of about 50 to 500 mg per day for an 
average adult human, while the topical dosage would 
be about I to 3 drops (per eye) of a solution or suspen-
sion containing about Ito 5% by weight of a compound 
of formula (1) with the dosage being adminstered about 
I to 4 times per day. 

To prepare the pharmaceutical compositions of this 
invention, one or more sulfainate compounds of formula 
(I) are intimately admixed with a pharmaceutical carrier 
according to conventional pharmaceutical compound-
ing techniques, which carrier may take a wide variety of 
forms depending on the form of preparation desired for 
administration, e.g., oral, by suppository, or parenteral. 
In preparing the compositions in oral dosage form, any 
of the usual pharmaceutical media may be employed, 
Thus, for liquid oral preparations, such as, for example, 
suspensions, elixirs and solutions, suitable carriers and 
additives include water, glycols, oils, alcohols, flavor-
ing agents, preservatives, coloring agents and the like; 
for solid oral preparations, such as, for example, pow-
ders, capsules and tablets, suitable carriers and additives 
include starches, sugars, diluents, granulating agents, 
lubricants, binders, disintegrating agents and the like. 
Because of their ease in administration, tablets and cap-
sules represent the most advantageous oral dosage unit 
form, in which case solid pharmaceutical carriers are 
obviously employed. If desired, tablets may be sugar 



5 
coated or enteric coated by standard techniques. Sup-
positories may be prepared, in which case cocoa butter 
could be used as the carrier. For parenterals, the carrier 
will usually comprise sterile water, though other ingre-
dients, for example, for purposes such as aiding solubil- 

s 

ity or for preservation, may be included. Injectable 
suspensions 

may 

also be prepared, in which case appro-
priate liquid carriers, suspending agents and the like 
may be employed. 

The pharmaceutical compositions herein will con- 10 
tam, per dosage unit e.g., tablet, capsule, powder, injec-
tion, teaspoonful, suppository and the like, from about 
10 to about 500 mg of the active ingredient. 

The foregoing compositions are particularly suitable 
for use in the treatment of epilepsy or the symptoms of 

is 

epilepsy by a method comprising internally administer-
ing to a subject suffering from the symptoms of epilepsy 
compositions comprising an effective epilepsy inhibit-
ing amount of a compound of formula (1). 

Also part of the present invention are intermediates 20 
of the formulae RCH2OSO2CI and RCH20SO2N3, 

In the following Examples and throughout the speci-
fication the following abbreviations may be used: g 
(grams); ml (milliliters); min (minutes); hr (hours); mol 
(moles); cm (centimeters); v/v (volume to volume); mp 25 
(melting point); TLC (thin layer chromatography); 
NMR (nuclear magnetic resonance); IR (infrared); 
DMF (dimethylformamide); THE (tetrahydrofuran); 
and C, H, N, etc. (the chemical symbols for the ele-
ments). 30 

EXAMPLE I 

(Tetrahydro-2H-pyran-2-yl)methane sulfamate 

To a cold solution (-5’ C.) of tetrahydropyran-2-
methanol (2.33 g, 0,02 mol) in DMF (40 ml) was added 35 
50% oily sodium hydride (1.17 g, 0.024 mol as NaH). 
After stirring for 45 mm, sulfamoyl chloride (3.42 g, 
0.03 mol) was added and the stirring continued for an 
additional 45 min, at -5’ C. The reaction mixture was 
poured into cold water and extracted with chloroform. 
The organic layer was dried (Na2SO4) and the solvents 
were removed under vacuum to give a syrup which was 
dry column chromatographed (eluted with ethyl aceta-
te.-hexane, 4:1 v/v) to give pure (tetrahydro-2H-pyran-
2-yl) methanesulfamate as a pale yellow syrup, 45 
IR:(CHC13) 1180 cm-1 and 1370 cm-1 (OS02NH2). 

EXAMPLE 2 

(1-Methylcyclohexyl)methane sulfamate 
50 

To a cold solution (40 C.) of (1-metbylcyclohexyl)- 
methanol (6.2 g, 0,048 mol) in DMF (90 ml) was added 
50% oily sodium hydride (2.81 g, 0.059 mol as NaH). 
After stirring for 1 hr, sulfamoyl chloride (7.82 g, 0.062 
mol) was added and the stirring was continued for an 55 
additional 30 min at -4’ C. The reaction mixture was 
poured into cold water and extracted with toluene. The 
organic layer was dried (Na2SO4) and the solvents were 
removed under vacuum to give a syrup which crystal-
lized upon cooling. Recrystallization from chloroform  6. -
/hexane gave pure (l-methylcyclohexyl)methane sulfa-
mate, mp 40r42’ C. 

EXAMPLE 3 

2,3:4,5-is-O-(l-methy1ethylidene)-f3-D-fructopyranose 65 
sulfamate 

To a cold solution (-4’ C.) of 2,3:4,5-di-O-iso-
propylidene-$-fructopyranose (75 g, 0.29 mol) in DMF 
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(725 in]) was added 50010 oily sodium hydride (16.34 g, 
0.34 mol as NaH). After stirring for 90 mm, sulfamoyl 
chloride (54.9 g, 0.48 mol) was added and the stirring 
continued for an additional 3.5 hr at that temperature. 
The reaction mixture was poured into cold water and 
extracted with toluene. The organic layer was dried 
(Na2SO4) and the solvents removed under vacuum to 
give a syrup which crystallized immediately. Recrystal-
lization from ethylacetate/hexane gave pure 2,3:4,5-bis-
0-methylethylidene)-f3-D-fructopyranose sulfamate, 
mp 125°-126° C. 

EXAMPLE 4 

2,3:4,5-Bis-O-(1 -methylethylidene)-/3-D-fructopyranose 
methyl sulfamate 

A solution of sulfonyl chloride (93 ml, 1.15 mol) in 
methylene chloride (100 ml) was added dropwise to a 
cold solution (-35* C.) of 2,3:4,5-di-0-isopropylidene-
fl-D-fructopyranose (150 g, 0.58 mol) in methylene 
chloride (400 ml) and pyridine (150 ml). The reaction 
mixture was allowed to stir and warm to room tempera-
ture (25’ C.); it was stirred for an additional 2 hr. Sol-
vents were removed under vacuum. The resulting semi-
solid was dissolved in anhydrous acetonitrile (35 g, 150 
ml) and methyl amine was bubbled in. The reaction 
mixture was tightly stoppered and solvents removed 
under vacuum. The resulting syrup was subjected to 
liquid chromatography (dry column ethyl acetate.-hex-
ane, 41) yielding a light yellow syrup, 2,3t4,5-bis-O-(l-
methyl ethylidene)-/3.D-fructopyranose methylsulfa-
mate, which was homogeneous by TLC and ’H NMR. 

EXAMPLE 5 

(1,2,3,4-Tetrahydro-2-naphthalenyl)methyl sulfamic 
acid ester 

To a cold solution (-5’) of (1,2,3,4-tetrahydro-2-
naphthalenyl)methanol (7.1 g, 0.044 mol) in DMF (80 
ml) was added 50% oily sodium hydride (2.56 g, 0.054 
mol as NaH). After stirring for 45 mm, sulfamoyl chlo-
ride (6.6 g, 0.057 mol) was added and the stirring contin-
ued for an additional 95 min at -5’ C. The reaction 
mixture was poured into cold water and extracted with 
toluene. The organic layer was dried (Na2SO4) and the 
solvents removed under vacuum to give a syrup which 
crystallized immediately. Recrystallization from chlo-
roform/hexane gave pure (1 ,2,3,4-tetrahydro-2-naph-
thalenyl)methyl sulfamic acid ester, mp 108’-109’ C., as 
a white solid. 

What is claimed is: 
1. A chlorosulfate of the formula RCH20SO2CI or an 

azidosulfate of the formula RCH20SO2N3 wherein R is 
of the following formula (111): 

(III) 

P14 R3 

wherein 
X is oxygen 
R2, R3, R4 and R5 are independently hydrogen or 

lower alkyl and R2 and R3 and/or R4 and R5 to-
gether may be a group of the following formula 
(II): 
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R6 0�
\/ 
C 

R7 0-

wherein 
R6 and R7 are the same or different and are hydrogen, 

lower alkyl or are alkyl and are joined to form a 
cyclopentyl or cyclohexyi ring. 

2. The compound of claim 1, wherein said compound 

is of the formula RCH20S02C1. 
3. The compound of claim 1, wherein said compound 

is of the formula RCIJ20SO2N3, 
4. The compound of claim 1, wherein 

X is Oxygen: and 
R2 and R3 and R4 and R5 together are groups of the 

formula (II). 
S. The compound of claim I wherein 

5 X is oxygen; and 
R3 and R3 and R4 and R5 together are groups of tile 

formula (II) wherein Rt and R7 are methyl. 
6. The compound of claim S wherein said compound 

is of the formula RCH20S02Cl. 
10 7. The compound of claim I, wherein said lower alkyl 

group for R2, R3, R4 and R5 is alkyl of about 1 to 3 
carbons; and said lower alkyl for R6 and R7 is alkyl of 
about I to 3 carbons, 

It. The compound of claim 5 wherein said compound 
15 is of the formula RCH2OSO2N3. 
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