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COMPLE':('E 'SPECIFICATION 

: ·-Novel 'Sulphon~mides and a-Pr~cess -for the Manufacture thereof 

We, F. HOFFMANN~LA:, ROCHE & Co,, ised' ~~o group and ·R3 -stands for a phenyl 
AKTIEN'GESELLSCHAFT~ a :'Swiss Company of group 'which may be substitUte~:l- by halogen, 25 
12+:-184 Grenzachers~r.i~se, Basle, ·switzer_- lower-alkyl, lower-alkoxy, lower-alkylthio, 
land, do hereby declare .. ,the invention,. for amino, ·acetyl, acy1amino or diacylamino, .a-

- 5 which we pray that a pat~t may be granted benzamidoethyJPhenyl group which is sub-
to us, and the method by which it is to be stituted by lower-alkoxy and/or halogen or 
performed7 to be particularly described in a 5-membered or 6-membered nittogen-con- 30 
and by the following statement: - taining heterocyclic group _linked through a 

The present in;vention_ relates to novel sul- nitrogen atom, and _ sali:s thereof with phar-
- 10 phonamides and a process for the manufac- maceutically acceptable bases. 

ture thereof .. More particularly, the inven- It will be appreciated that the tenn "lower 
tion -·is concerned with novel sulphonyl-urea alkyl" is used in the foregoing description 
derivatives, a process for the manufacture and in the accompanying claims to mean a 

___ _ __ thereof ·and pharmaceutical preparations con- straight-chain or branched-chain alkyl group 
15' 'tainfug same. _ :· - _ - containing .from 1 to 7 _carbon atoms. (e.g~ 

The novel sulphonyl-'rirea derivat~VC!\ -px:o- methyl, ethyl; propyl, isoprcpyl, butyl, pencyl­
vided by the inven4:ion · ~- compounds .(;f, the and hexyl). The term "low~ alkoxy" is used 
genePll formula · to mean lower-alkyl ether groups in which the 

... ~ ~ ·,: . 

lower-alkyl moiety has the foregoing mean-
ing. The _ term "halogen" denotes bromine, -
iodine and chlorine with chlorine being pre­
ferred. The term "acylamino" denotes an 45 
aliphatic or aroll}a.tic acyl residue such as 
acetamino or ben~Iamino. The term "diacyl­
amino" denotes, f~r example, phthalAmido. 
A preferred substitlited-benzamjdoethylpheny 1 
group is an alkoxy-halo"benzamidoethyl- 50 

'.: ;: - phenyl group, especially the ,8-(2-metboxy-5-
; · ;(l'.)' -'·: chloro_:.:~nzamido )-ethylphenyl group. The 

.:; 

20 wh.~iti: R stands for i hydrogen at9n;i; or i' 
-met~yl. group, W -- -suµ>:d,s. for', a l,ly~rog~:. 
atom and R2 stands for a hydroxy group or 
R1 and R2 together stand for an oxo or ketal-

(.Priu 4.r. 6'.) 

term "aryl" denotes a group such as phenyl 
or:-_ tolyl. -, :E~ples of 5- :_ or 6-me.tnbered -
-hitrqgen -_., containing heterocyclic groups 55 
linked through nitrogen are piperidino and 
pyrrclidino. 
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An iDteresting clilss of novel sulphonyl­
urea derivatives provided by the invention 
comprises those compounds of formula I in 
which R3 stands for a phenyl group which 
may be substituted by a halogen atom or a 
lower-alkyl, lower-alkoxy, · lower-alkylthio, 
amino, acetyl, acylamino or diacylamirto 
group. The preferred novd sulphonyl-urea 
derivatives provided by the in\rcntion are 

10 those in which R stands for a methyl·group. 
Also preferred are those novel sulphonyl­
urea derivatives in which R1 stands for a 
hydrogen atom and R2 stands for a .hydroxy 
group or R1 and R2 together stand for an 

15 oxo group. 
Accor.ding to the process provided by the 

invention, the novel .. sulphonyl-urea deriva­
tives are manufactured either (a) by reacting 
a reactive derivative of a sulphonylcarbamic 

20 acid of the general formula · 

(II) 

or a. sulphonylisocyanate of the general for-
mula . 

.· ..• Ra-so:i-N=C=O (III) 

2S with a bicyclic amine of the general formula. 

(IV) 

or (b) by i:eacting a sak of the amide of a 
sulphonic acid of the general formula 

(V) 

30 with a bicyclic isocyanate of the general 
formula 

1~-

(VI) 

or a· ketal thereof or (c) by treating an N-t. 
substituted oxazolidinone of the general 

(VII). 

· with an alkali-metal hydroxidC and, if de­
sired, reducitig the ring-located keto group 
if present in the reaction product of embodi·· 
ment (a) or (b) and separating the isomers 
obtained thereby or, if. desired, oxidising any 
product which carries a hydroxy. group or, 

35 

4o ,, 

if ~desired; saponifying any product which 
carries a ketalised oxo group and, also if 
desired, converting any product into a salt 
with a pharmaceutically acceptable base; in 4S 
the foregoing formulae R, R1, R2 and Ra 
have the significance given earlier. 

Thus, in accordance with one embodimeriit · 
of the present proce11s [embodiment (a)], the 
novCI sulphonyl-urea derivatives can be 50 

· manufactured by reacting a reactive deriva-
tive of a· sulphonylcarbamic acid of formula 
II or a sulphonylisocyanate of formula III 
with a bicyclic amine of. formula IV. The· 
preferred reactive derivatives of a sulphonyl- SS 
carbamic acid which ·can be used in this em-· 
bodiment are those having the general for­
mula 

(Ila) 

wherein Ra has the significance given eai;lier 60 .. 
and Z stands for a . lower-alkoxy, aryloXy, 
lower-alkyhhio, arylthio, imidazolyl-(1) · or 
3,5-di(lower alkyl)-pyrazolyl-(1) group. A 
preferred 3,5-di(lower alkyl)-p:ftazolyl-(1) 
group is the 3,5-dimethyl-pyrazolyl-(1) group. 65. 
Further, the substituent R3 in the reactive 
derivative of the sulphonylcarbamic acid or. 
the sulphonylisocyanate is suitably a phenyl 
group which may be substituted by a halo-
gen aitom or a lower-alkyl, lower-alko.xy, 70 
lower-alkylthio, amino, acetyl, acylamino or 
diacylamino group. 

According to one aspect of the foregoing 
embodiment a reactive derivative of formula 
Ila in which Z stands for the imidazolyl:-(1) 7S 
group (prepared in situ) is reacted with a 
bicyclic ·amine of fonnula IV. Conveniently, 
the corresponding sulphonamide oi" preferably · 

' ... 
-'~-
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an alkali-metal ·salt' thereof;; is reacted with bases", preferred· ~ong. which: are the alkali-

~~~~~: ~. ~~[i-s~~~~~~ichiri'.i:.;;b!~;~~= ::1:i!';d:x~d~h~~ds·~~°,I;~:'droxide, ~~,s~. 
0 ;.:" 1:i : ~n)>.L compollD:~ lllld wbich. ,does. ,. nil~ :con"' ·· The c0mp0tinc,1S' Of .formula I hereinbefore 

·. · ':.
1 

' 5 ta1~L l;iydrOxy groups and .die ,·swphonylcar- cim ·exist ill var,ious configurations, (foi ex.. 70 

ba:iriic··acid,:iiriid.azolide>which"'is fonried'··.,js; ample~, as a:.•rac~te· or in optically active 

then. anowciL to to. ;react in: situ' with aibi- form)! depending; upon the . stereocheniistry 

cyclic ru;Dine of fomiula 'lV/Suitable organic of the sflll"$.g' ·Jiiaterials of fomiulae ·IV or 

s0l-Yents:'for thi!f: reaction :are,'· .for 'exirnple, VI. Prefeir¢d ·starting materials of formulae 

10 N)lf:-diW.e.thylffotmamide, hydtoCarbons .. sUc:h IV and.:Nf are; ,those in which: R represents 75 

.·· ;*=:~~i~:::::::s::::~ ~i;~~:~~t~~t!~~E:or: 
p~ent process [embodinient (b)], :the' nover D-'isobomeol : ;. ' . 

~S swphonyl-'urea derivativeir:aforesaid:are•mail.u'- · The bicyclic amines of ·formula IV can 1JC· 80 

factitred by reacting· a: ·salt of: the amid¢·· of a' prepared, · for'". example, by · converting the 

swphonic -acid of fo.rmula>V::with::a bicyclic· correspondiri:g ·tetone into the "isonitroso 

i8ocyanate of :formula<Vl or ,with·· a JretaJ: ketone (e.g. by :treatment with amyl nitrite) 

thereof. A. salt·formed,·between:.the' amide':of. and re.ducing the isonittoso ketone to the 

20 a sulphonic acid and a .strdn:g base ·(for :ex.., amino -ketone (e.g. by means of zinc in 85 

ample, an alkali-metal salt such as the sodium caustic : soda).· The amino ketone thus ob-

salt) is conveniently' ·used~<Organic solvents tained cari,·if de~iied, be ketalised or.reduced 

of the itype mentionedrearlier' which ar~ inert to;" the: aminci'. :alcohol. The ketalisation' cari 

towards the reactan.ts'.'.cari. suitably be ;used be ,··carried>0ut;j·fot: example,· by treatment 

25 in: this ·embodiinent;'.:Exiimples :ofketats: whicll with the corresponding: alcohol in ·the 'pre- 90 

can be used in, one :aspect>of :: thiS .-e#ibodi.,. sence. of ,an:·: anhydrous acid such as para­

ment are: cUallcyLketal&;; (e;g; dimethyl>arl.d toluene;.SU.lphdni¢ acid. The· reduction Of the 

diethyl ketal) and ·.all<Y'l~e. :ketals (e;g)~ethy- amino ketone: ti>· the amino alcohol cim be 

' . lent: . ketal). ·An:dnteresting . class ofi ·salit1k of carrie.d out; fof example, lising sodium .. boro-

30 amides' ,of. sulphori.ic' acids :Which• can be' 'Used· hydride or ·by catalytic hydrogenation. The 9S 

comprise· those'. in:: w~ch .R3 
_,; repreSen:ts a. bicyclic isocyanates.; of ·formula VI can be 

phenyl group ;which:·; may ·be: substitut¢. by a obtained · from ·: the . corresponding ·amino 

halogen ·at0m. or.:a l6wt!r'-il1kyl, lower..,al_kozjr; Keton,es or -ketals· by reacti0n with phosgene. 

lower-alkylthio; ·amino, )1eetyl; ·acyl.aniino. or The N.:.substituted oxazolidinone starting 

diacyl.alnino:. group; . < > .. :. , ' . . ·· ··· materials ofifdrmula VII· hereinbefore are 

. According to. yet·:ariother· embOdim~t of claimed per·:m in .the specification of our 

the· present proCC!ls [embodiment: (c)];·nthe: copending Application for Letters Patent No. 

novel swphonyl..,urea;:.deri'vatives.: aforesaid 55,541/68 (no'W Serial No. 1155937) and 

100 

105 are:. manufaottired;: by .. ·.:freating: ·.an- 'N•!Ju{).; can be prepared .according to the process 

40 stituted · o:Xazolidinorie .,of. formula VI[ ·with desci:ibed·· an,d. claimed therein. 

~· ..-, an alkali-metal hydroxide· ·'(e.g.· · sodiulm The· novc;Lsillphonyl-urea derivatives pro--

hydroxide : or i potassfom,~: hydroxide). ·· vi~d by the invention are .. dist!n~shed by. 

-~ .. 

A ring-located keto· group whitjh,may be: the.tr:blood.;.sugl!,r depressant acttvity on oral 

present in the reaction product of embodi- administrat.~on;· Thus, they:are useful as hyPo-

45 ment (a) or (b) can be subsequently reduced glycaentic .'~ge11ts· or;·.as. anti:.diabetic ·agents 

to the hydroxyl group; ,T~is ·can be ·carried an :cand>e: used::Cas· mediCanients in the form 

out, for.:·example, ·by treatment:.wiith a czOin- of =phari:na~tical:::preparatioils (e~g. tablets, 

plex m,etal hydride: ·such' as :-sodium · borohyd- cap8ulesi;of dragee8) .. which contain them in 

110 

115 rjde or ey: catalytic· hyd.rogenation. The ·cis ass<>ciatioii· with a compatible 'pharmaceutical 

so and· trans isomeis_;which:'ar.e obtained ·by: the carrier,· The<iorally" admini9terable 'phar­
' .. · reduction can.: then,-:if: desired,<· be= separated· maceutical"preparations can :contain organic 

according to known.;;,methods; for example,-: or -inorgariie:· c~irier ·materials' such as, for · · 

by:; crystallizatfon. or\. ~Y'.; .chrotnatography. example/" ; liictose,. : starch) talc ·and mag­

Fi.lrther,,,a·, hydjoxy gro:i.ip presenLinAhe :re- nesiuim· · steara¢. The phamiaceutical pre­

action product·. can ·.be · oXidised .•:to the. keto pamtioris ··¢an; itlso contain : other· : active in­ 120 

' ·. : group ... in' a known:, lilanller;'· for,: exilm,ple, by grecijent:S," \incl~g other hypOglycaemic 

:hid::' !r:~~:k~:r~t:::>:~ 1:,idub!. a~~: ~~iio\v~ :E~ples illustrate the pro-

saponified.: The,saponification can be carried, cess =:Pit>vkled·~. die invention: · 

60 out usirig acidic": agen·w'(for :;example, ·n.Uneral ·· .·:< ·, · · · ' 
·' aids :such:;:as•hydrochloric :acid), ,prc:ferably' ·· ;. ·. :.· ·. : EXAMPLE 1 . 

in 'the 'prei;ence · of.=ari: organic:. solvent such as 13;6 g))f'.3-tpdOamino-D,..bomeol a:nd 19.6 

acetone.. · .. "'.''." ' .. ' ·, ~;:-;: ; . '·' . ;;: ? : ·: g of· tOsyl, ethyl urethane are groun4 and 

. The .CQJilpounds_ of '.formula .1 herein,before; mixed foget;hei'~' The· mi:x;ture is heated with 

65 foim ,88:ltivwith pbamlaceutically·· acceptable· 4 ml of pyri~e for 5 hours on a boiling 

. : . =~ 

125 
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water-bath with occasional agitation. After 
cooling, the resulting yellow resin is dis­
solved at room temperature in 250 ml of 
1-N sodiwn hydroxide. The resulting solu-

5 tion is shaken out -three tiines- with 50 ml of 
ether and the aqueous-alkaline- phase is 
acidified with half-concentrated- hydrochloric 
acid; an oil settles out. The miXture is 
allowed to stand ·at Odt for ca 1 hour until 

10 the mother liquor is only slightly turbid. The 
supernatant liquid is then decam:ed off and• 
the solidifie.d residue is washed with ca 10 
ml of water and recrystallized from alcohol/ 
water to yield 11.5 g of 1-(paratoluene-sul,. 

15 phony~ - 3 - (2 - endo .. hydroxy - 3 -
endo-D-bornyl)-urea of decomposition point 
192°-195°C; [a]D=63.8° (in ethanol). 

EXAMPLE 2 
1 g of N-(paratoluenesulphonyl)-carb-

20 amoyl) - endo - D - bornano[3',2': 4,5] .. 
oxazolinidone-(2) [prepared as described in_ 
the specification of our copending Applica­
tion No. 55,541/68 (now Serial No. 
1155937)] is suspen_ded in 10 ml of 1-N 

25 sodium hydroxide solution and heated at re­
fiux for 3 hours. The cooled solution is 
diluted with 20 ml of water; the oil which 
has separated is dissolved. The solution is 
then strongly acidified- with 2-N hydro-

30 chloric acld. The precipitate which fonns 
is removed by filtration, washed with water 
and recrystallized from alcohol/water to yield• 
1 - (paratoluene - sulphonyl) - 3 .. (2 - endo -
hydroxy'."3-endo-D-bomyl)-urea identical with· 3' the product obtained in accor_dance with 
Example 1. 

EXAMPLE 3 
26 ml of paratosyl isocyanate are added 

dropwise with stirring to a solution of 20.3 
40 g of 3-endo-amino-D-camphor hydrochloride 

in 150 ml of absolute N,N-dimethyl-form­
amide; the resulting mixture warms to ca 
40°C. After cooling to 20°C, 28 ml of abso­
lute triethyl • amine are added dropwise over 

45 a period of 0.5 hour; ithe mixture once again 
warms to ca 40°. It is cooled and stirred at 
20°C for an additional 15 hours. The N,N­
dimethyl-fonnamide and the excess of tri­
ethyl amine are removed in vacuo. The semi,. 

50 solid residue is treated with 500 ml of 0.5-N 
sodium hydroxide and shaken until dissolved. 
The resulting solution is shaken out with two 
100 ml portions of ether, filtered and acidi­
fied with dilute hydrochloric acid. The pre-

55 cipitate which forms is removed by filtration, 
washed with ice-water, pressed out and re­
crystallized from methanol/water (ca 300 ml 
of methanol and 50 ml of water. After 
vacuum drying to a constant weight at 1()()0 

60 C, there are obtained 24.4 g (67%- of the 
theory) of 1 - (paratoluene - sulphonyl - 3 -
(3 - en.do - D - calil.phoryl) - urea of decom. -
p95ition point 190°C. 

EL\MPLE 4 
1.06 g of the sodium salt of parat:oluene- 65 · 

sulphonamide are suspended in 30 ml of 
absolute N;N-dimethyl-fonnamide and treated 
at 20°C with 0.97 g of -D-camphoryl-(3) 
isocyanate,. with' stirring . until dissolved. The 
resulting solution is stirred -at 20°C- for -an 70 
additional 15 hours, the the solvent is 
evaporated and the oily residue is dissolved 
in 20 ml of 0.5-N sodium hydroxide. The 
alkaline solution is acidified with dilute hydro­
chloric acid and the resulting precipitate is 
isolated, washed with water and :recrystal- 75 
lized from metbaJiol/water to yield 1.6 g 
(88% of_ the theory) Of l-(paratoluene-sul­
phonyl) - 3 - (3 - en.do - D - camphoryl) -
urea of decomposition point 190°C. The 
infrared spectrum of this product is identical 80 
with. that of the product obtained in accord• 
ance with Example. 3. 

EXAMPLE 5 
10 g of 1 -- (paratoluene - sulphonyl) - 3 -

(3 .. endo -- D -- camphoryl) - urea are dis - 85 
solved in 120 ml of dilute sodiuin hydroxide 
solution: (1.4 g of sodiuin hydroxide in 120 
ml of water)~ treated with 3 g of sodium 
borohydride (about 71%) and - stirred at 
20°C -for 15 hours. The resulting strongly 90 
alkaline• solution is carefully aci_dified with 
dilute acetic acid. After an initial evolution 
of hydrogen -the desired product precipitates. 
The product is isolated, washed with ice­
water, recrystallized from alcohol/water and 95 
dried to constant weight to yield 6.5 g of 
1 - {paratoluene - stilphonyl) - 3 - (2 - en.do -
hydroxy - 3 - en.do - D - bomyl) - urea which 
can be purified further by recrystallization. 
After two recrystallizations from acet»ne/ 100 
(petroleum. ether), there is obtained 1-(potra­
t»luene - sulphonyl) - 3 - (2 - endo - hydroxy -
3-endo-D-bornyl)-urea of decomposition point 
193°C; [a]D18 =63.8° (in ethanol). 

EXAMPLE 6 105 
l g of a mixture of 3-endo-<osylureido-(D­

bomeol-isobomeol) isomers (according to 
specific rotation, 58% cis and 42% trans) 
is dissolved in 10 ml of absolute acetone and­
treated dropwise with stirring at room tem- 110 
perature with an amount of c.hromic acid 
standard: solution (26.7 g of chromium tri­
oxide dissolved in 23 ml of concentrated 
sulphuric acid and sufficient water to make 
100 ml of solution) sufficient to coloor the US 
supernatant solution orange-brown. The re- -
sultingmixture is diluted.with 80 ml of water 
to- dissolve the green chromium salts present. -
The crystalline oxidation product is removed 
by ·filn:ation, washed well-with water- and re;. 120 
stalli.Zed from- metlianol/water to yield-- 0.83. 
g (83% of the theory) of 1-{paratoluene-sul.- -
phonyl} - 3. - (3. - endo - D- ~ camphoryl) -
urea. The infrared; spedrUDl of the product 

~- ' 

~ .· 

.i 
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-is oi~en,tical. with that" of,,;th.e pJ,"Oi;l,tJct ,ob­
; :tained ·ili accordanee· with ,~ple · 3. . .. 

;_:·,~.A).:·Th~';prep~=:;Li~l- die·· starting 
5 

; r.: 1$.i:-~ . .'~f:;·'.is~nii~:~~l~phor a~·,··dis-
. 11olved. iri '120 · ri;il · of sQdiUIJ.l)1ydroxide s_o1u­

... tion <{15 .g · of :sodium,: hy~de). The :110Iu­
tion.-:is:·cliarged with: 18 g of zinc dust .. The 

10 . resulting : oily• 3~~iamino~D.:.L-camphor . is 
.. dissolved m; :ether;: ani:l the : ~~l solution 

· ;~~!1j~!,[r:i~·sah:.~!~~etii~1i°:~tiri~ 
.:hy:d~gen: ; chforid.e -·;tip: . to< a, ' strongly ac.idic 

IS :-reaction. The. resulting•:prec:i.pitate. iS separ-
. ated and washed with. divide_d portiQns: .of 
ether. to yield·: 13,:):~g of :,3-endo-amino-D,L­
camphor hydrochloride,· ·~f ,,.·• :decompoSition 
point 227°C. . ' ':· - · 

urea: i1i .a lltajmer analogous . t~. tha!t. des~"bed 
..ili ·Examp~:'5;:1[h,ere, .. Js Hibtain~d' 1-(para­
toluene ,. , _sulphoityl) >.., ... 3: - (2: . - endo · -
hydroxy .,.. : 3. - · endo: ~·: L .. ~ bomyl). - urea of 65 
decomposition po~t H}3°,C; :[a]D1~= -,.62.5° 
(ili ethanol; c=4). · 

. ·: ',BiWPl.E .. 9 · . 
1 g of 39;.end~arrii~o;..D.:.isobomeol, 1.3 g 

of tosyl ethyl . utethan,e and 12 drops of 70 
absolute· pyriQ.ine: ar.e. heated on a boiling 
water-bath:: with,'~ion,al, agitation for 7 
hours. The· .~S'iiltiµg mi~te is <Ussolved in 
30 ml of O.S..".'"N ,seaiUm. :hycµ-oxide, The sol~-
tion obtained: is ¢xtractc:d -with ~o 20 ml 75 

· portions of .etherJ:and :: the: aqueo~ phase is .... 
acidified .. Wf.th·' half .:.concentra~d hyd,rochloric 

; acid. The produ~. wJ:ll'* separates. out is 
.. taken up in. ethet" apd, . tlle: eth~ .. solution 
is· evaparat¢d; ·-The :.~ic;l~ is recrys~llize.d 80 

· · from aeetolie/(pe¢9leum: et~er) to yield 0,75 j :: 

20 B) The process: . g of· 1 ·~ (p~oli:ten~,::..; sulphonyl) - : 3 - (2 -
. 13.5 .. g: of :3.,,endo_..:amin~D,L-camphor- exo.:; hydrO:Xy';.;-3:..; e:nd,0:-. .P - bQmyl) - urea 

; · hydrochlpri_de are;rea_cted. :with 15 ml ofpizra- Of melting ~t f58°C; [a]D26=34.40 
· tosyl cisocyana:te::~ording. to. the procedure (c=3 in methanol). SS 
of. Example':3>tb ·,yield:JS3· g of· 1-(para- · ·· 

25 . tolu,ene - sulphonyl) .-: 3 , __ , (3 . .., endo .,. D,L - ~ -· : .. EXAMPLE 10 
.. camphoryl)-urea ·: Qf '. decomposition · point -.. A) The .. ';prep~iiOn .· · of the starting 
· t64°C. - · ''- . . - ,; .: . In._aterial: 
' ·By reduction of 1"'(/?ai::atoluene-sulphonyl)- Sodiwn···~¢rtbu,,tylat(piepared from 24 g of 
r .3· - (3 ,- endo. _ .. i -D,l- :- 'eamphoryl) ..: urea :in 50% :sodiw):r:hyc:lricl,e:, and: 150 nl1. of t!Jf't- 90 

30 . ·11.'.manD.~.'aliillogous· to that: described in '.Ex- · butanol is iiittQdPl=e~ at ·'-:-:-l()OC into a solu-
·· :ample 5:there is· obtained ·1-(patatoluene.,;sul- tion of,·17;5::,g.ofi:Djl.-Jjprcamphor and- 32.5 

, '" . phony!) ..,,1- (2-·end.o -hydroxy - 3.,. endo - g of amyFmtrite:.in;-150 m,l of ben.zcme and 
•· D.,L-bOrnyl)urea:: •· of·• deconiposi.tion point 50 ml of absol:ut:e ether; the temperature of 
· 'l89°C [after recrystallization. from acet6ne/ the reaction ·.mi.Xl,Ure. •is not allowed to rise 9S 

35 (pet:rooleun1·,•ether)J. . · . · ' ·: above about· -89C; Tbe. mixture is there- •: ... 
after stirred at -'-l0°C for. l hour and, allowed 

-· EXAMPLE-:8 to stand overnight at -5°C. The mixture 
A) The ·preparation of. the starting is then added Jo>5.00 .m.l of ice-water, and 

. . , . ,. material: the aqueous:. phase .iS' wa~d with two 300 100 
In a:· manner mial.Ogous to' th!lt described ml pcirtiorui of ;eqierJirid :acidified with cold 

40 _in J.Org;CbciJi;; 1963/.28;,;·30.4>· from L- ; dilute' .h_yd.r9Ch1<!ric-:' acid. The oily 3-iso-, _ 
camphor·! there .'is:- ·,qbta.ined: 3-isonitroso-L- nitroso-ff.L"'i).Qr,cainpqor . is extraoted with 

_ camphor. ·This ··is ; i converted: in accordance ether, and ::th#; ethe.r ;\so,ution is dried over 
with .itlte ;procedtjr.e, of ·Example 7A into· '3- soditim sulphate< and: evaporated. · 105 

· · o:• . .endo,-:8JDmO"'L•camphor, whicl1 is. obtained as A solution ,of 27.5. gL;of the foregoing 3-
45 . an· .ethereal solution .. of the criide ·pto<:lUct. isonitroso-1);4-no~camphor m 100. ml of 

·. This -.ethereal solqtion is.;- reacted: wi.th/: a · absolute·,etherds ,acideci ..c;Jropwise to a suspen-· ·· ,~~~~~~~ -·r~:~~e,~ 110 
50 .. 1o;;sµlpho~~e;·_~ll'~::d~omposition po.init:./of. decon?-po8eci':l>j ~.·a,fklitio~ of .water The 

199°C;::[«]»19 ::;::'14.8° (m methanol, c=6)/ resultmg solµti()n)s m~:w1th c!ilute potas-
. , , : :: · "" . . · sitnn hydroiide <1klbitic)n. The e.ther phase 

B) The proees8; ... _. _ . is decanted.:".i;;ff. aµi~, ;tli~ ·,desired product is 115 
15 g of 3-endo-amilio-L-camphor D-cam- precipitilteci -With: ethereal hydrochloric acid. 

·:: phor-10-sulphoiuite are reacted with 15 ml of The precipi~te iS filtered off lll!d recrystal- ; 
55. par~LiSoi::y"-natein·a manner analogous to .. lized :fro.Ql'·a~MJ/acetqne to yield 3-endo-

-·thafdC$ctib¢d·m Example-3 'to: yield 10.4 g of , amilio-D;L~norboiieol hydrochloride of melt-
·:: l><(paratolµene.;; 'suJ.Pllonyl) .,.3 .;7(3 - en.do - , ing point'255°~260°C (with decomposition). 120 
·- L-<;amphoryl).,µrea:. ,9f: 'd,ec<ll~position- :pt>int · 

:··;-. · 190°C;·Tali:r::::11s% (in chloroform,. c· .:3). B) The process: 
60 '.• - B,y.;-.teductioir' of: ;:I·, • : (paratoluene . Slil · - 3 - Endo - aµlino :· · D:,L - norbomeol is ',. 

:: phO.iiyl) - -3 .... ; (3 · ;; : endo -. L " C1UI1phoryl) - - reacted With:: foirlrtosyl ether lU'Cthane in a 
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·manner analogous to that described in Ex­
. ample 1 to yield 1-(paratoluene-sulphonyl)-
3 - (2 - endo - hydroxy - 3 - endo - D;L -

'norbomyl)-urea of melting point 196°-
1980C (from acetone). 

EXAMPLE 11 
A) The preparation of the starting 

material: 
5.05 g of 3 - isonitt:roso - D,L - norcam -

10 -phor (prepared as described in the first para­
graph of Example lOA) are dissolved in a 
solution of 10 .g of sodium hydroxide in 60 
ml of water. 15 g of zinc dust are then 
addecl over a 15-minute period. 0.25 hour 

15 thereafter,. 150 ml of ether are adde.d and 
the mixture is stirred for 10 minutes. The 
ethereal solution is decanted and the desired 
product is precipitated witth ethereal hydro­
chloric. acid. The precipitate is recrystallized 

20 from alcohol/acetone an.d ak:oholjether -to 
yield 3-endo-amino-D,L..;norcamphor hydro­
chloride of melting point 171°-174°C. 

B) The process: · .· 
A solution of 1.4 g of paratosyl isocyanate 

2S in 3 ml of N,N'."'diniethyl-formamide is 
added to a solution of 1.1 g of 3-endo-amino­
D ,L-norcamphor hydrochloride in 5 ml of 
N,N-dimethyl-formami.de. The resulting solu­
tion is allowed• :to stand at 20°G for 3 hours, 

30 then is cooled with ice and added to 20 ml 
of 1-N sodium hydroxide ·solution. The mix­
-ture is eXtracted with ether. The aqueous 
phase ·is acidified with dilute acetic acid and 
there crystallizes 1-(paratoluene-sulplionyl)-

3S · 3 - (3 - endo.,. D,L - norcamphor) - urea of 
melting point • 202°C (from: ethanol/water). 

chloride are dissolved in 150 ml of -N,N_; 
dimethyl-formamide and tl"ea~d wiith 26 cml 
of 4-chloro-benzenesulp;honyl isocyanate; the 
temperature rises to 42°C as the reaction pro- 6S 
ceeds. The mixture is then allowed to cool 
to 20°C and 28 ml of triethyl amine are 
added . dropwise thereto with stirring; the 
teinperature again rises to 40°C. The mix-

. ture is cooled and stirred at room tempera- 70 
riire. for 15 hours. The solvent is then re­
moved by evaporation "in 'IJ<lCUO and the resi-
due ·is dissolved in 0 • .5-N sodium hydroxide; 
The resulting solution ··is'· .shaken out twice 
witth ether and · acidified with hydrochloric 7S 
·acid. The crystals which form are ·.removed 
by filtration, washed with water and dried in 
wcuo at 50°C to yield 1-(4-chloro-benzene­
sulphonyl) - 3 - (3 - endo - D -camphoryl) -
urea of melting· point · l87°-189°C (from 80 
acetonitrile); [«]»lB= -29.4° (c=3 in 
chloroform)". 

EXAMPLE 14 
45 g of tthe sodium salt of 4-methylthio-

. benzenesulphonamide in 200 -ml .of. N,N-di- 85 
• methyl-formamide are stirred at - lOOC 

with 39.2 g of carbonyl-diimidazole and 49.7 
g of 3-endo-amino-D-camphor hydro­
diloride. After complete reaction, the sol-
vent is remove.d by distillation in 'IJ<lCUO and ~ 
the• residue is dissolved in 1-N sodium 
hydroxide. The resulting solution is· extracted 
with ether and· made. con~acid · with· hydro­
chloric 'acid· to yield 1-( 4-methyltthio-benzene­
sulphonyl) - 3 - (3 - endo - D - camphoryl) - 95 
urea which, .after recrystallization ·from -butyl 
acetate, has a metlting point of 183°-185° 
C; [a]n20 = -42.6° (c=3 in chloroform). 

· ,. · EXAMPLE 15 
EXAMPLE · 12 A solution of 8 g of D-camp.horyl-(3)-iso-- 100 

. 3.5 g of N '."' (paratoluenesulphonyl - car - cyanate in 80 ml of absolute benzene is mixe.d 
bam.oyl) - . ~do - D,L - norbornano[3'~': . with 7.5 g of 1-sulphamyl-piperidine and 6 

~ · 4,5]-oxazolidinone-(2) [prepared as descnbed ml of triethyl-amine and the mixture is 
in the specification of our copending Appli- heated at reflux temperature for 3 hours, 
cation No. ·55,541/68 (now Serial No. then allowed to stand at 20°C for a period 
1155937)] in 70 ml of 1-N sodium hydroxide of. 20 hours. The benzene is subsequently 
solution are heated on a water-bath for 3 removed by evaporation and the residue is 110 

4S hours. Upon . cooling, the solution is acidi- . dissolved· in 150 ml· of 0.5-N sodium 
· ·fie.d with dilute acetic acid and the resulting hydroxide solution. The alkaline solution is 

precipitate is crystallized from ethyl acetate extracted with ether and then acidified with 
tto yield 1 - (paratoluene - sulphonyl) - 3 - hydrochloric acid to a strong acid reaction. 
(2 - endo - hydroxy - 3 - endo - D,L ;. nor - · The precipitaite which forms is recrystallized llS 

50·· bonyl)-urea identica,l with that obtained as .from ethanol/water to yield 7 g of 1-(piper-
described in Example lOB. idino - sulphonyl) - 3 - (3 - endo - D -

Oxfclation of 1 - (paratoluene - sulphonyl) - camphoryl)-urea of decomposition point 190° 
3 - (2 - endo - hydroxy - 3 - endo - D,L - C; [«]»1'= -5.2° (in chloroforn;i, c=l.5). 
norbomyl)-urea · with chromic acid in a 

55 manner analogous to that described in Ex- EXAMPLE 16 120 
ample 6 yield 1 - (paratoluene - sulpnonyl) - 4.8 g of 50% sodium hydride are .sus- · 
3 - (3 - endo - D,L - norcamphoryl) - urea pended in 100 ml of N,N-dimetliyl-form-

. identical with that obtained as described in ··amide and reacted with stirring, with 38·.6 g 
Example llB. : of 4 - [2·- (2 - methoxy-' 5 - cltloro - benz -

. amido) - ethyl - bCnzenesulphonamide. After 105 
EXAMPLE 13 ·· siirring at room temperature for 1 hour, the · 

20.3 g of 3-endo-amin.O-D-camphor hydro- ·· resulting solution is . cooled to -10.°C ·and 
60 '. 

•. {i 
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mixed ponionwise with 20.3 g of carbonyl­
diiinidazole. The mixture is stirred at -10° 
C for a period of 3 'hours, then 20.3 g of 
3-ettdo-amino-D-camphor hydrochloride are 

5 added. The temperature of the mixture is 
. allowed to rise slowly to room temperature, 
then . the mixttire is stirred oVc:might. The 
solvent is subsequently removed bY · distilla­
tion in vacteo at 65°C and thC residue.is dis-

10 solved in 2,000 ml of 0.1-N sodiuni hydroxide 
solution. The· resulting solution is extracted 
with 500 ml of ether and the aqueous-alkaline 
solution is acidified with 3-N hydrochloric 
acid to a congo-acid reaction. The separated 

15 oil ~s extracted with ethyl acetate. The ethyl 
acetate solution is washe4 with water, dried 
over sodium. sulphate, filtered and dried in 
vacuo. The residue is crystallized from butyl 
acetate to yield 34 g of 1-{4-[2-(2-methoxy-

20 S - chloro - . benzamido) - ethyl] - benzene -
sulphonyl} - 3 - (3 - endo - D - caniphoryl) -
urea. 

The following Example illustrates phar­
maceutical preparations containing the novel 

25 derivatives provided by the invention: 
Tablets each containing 50 mg of 1-(para­

toluene - sulphonyl) - 3 - (2 - endo -
hydroxy ..; 3 - endo - D - bomyl) - urea, 90 
mg of microcryStalline cellulose, 9.9 mg. of 

30 com starch and 0.1 mg of magnesium stear­
ate and each having a total weight of 150 
mg are prepared utilising conventional pro­
cedures. 

WHAT WE CLAIM IS:-
35 1) A compound of the general formula 

R~ 

<B<:, 
~<:-so2-a3 

wherein R stands for a hydrogen atom or a 
methy1 group, R1 stands for a hydrogen atom 
and R2 stands for a hydroxyl group or R1 

40 and R2 together stand for an oxo or keta:lised 
oxo group and R3 stands for a phenyl group 
which may be substituted by halo~ lower­
alkyl, lower-alkoxy, lower-alkylthio7 amino, 
acetyl, acylamino or diacylamin,o, a benz-

45 amid.oethylphenyl group which is substituted 
by lower-alkoxy and/or halogen or a 5-
membered or 6-membered nitrogen-contain­
ing .heterocyclic group linked through a 
nitrogen atom,. and salts dlereof with phar-

50 maceuutically acceptable bases. 
2) A compound as formulated in claim 1, 

wherein R3 stands .for a phenyl group which 
may be substitute.d by a halogen atom or a 
lower-alkyl, lower-alko:xy, lower:.alk.ylthio,. 

55 amino, acetyl, acylamino or diacylamino 
group. 

3) A compound as formulated in claim 1 
or as set forth in claiin 2, wherein R stands 
for a methyl group. 

4) A compound as set forth in claim 3, 60 
wherein R1 stands for a hydrogen atom and 
ga stands for a hydroxy group. . . 

5) A compound as set forth .. in. claim 3, 
wherein R1 and R2 together stand for an oxo 
group. 65 

6) 1 - (Paratoluene - sulphonyl) - 3 - (2 -
endo-hydroxy-3-endo-D,L-bomyl)-urea. 

7) 1 - (Pqratoluene - sulphonyl) - 3 - (2 -
endo-hydroxy-3-endo-L-bomyl)-urea. 

8) 1 - (Paratoluene - sulphonyl) - 3 - (2 - 170 
endo-hydro:xy-3-endo-D-bornyl)-urea. • 

9) 1 - (Paratoluene - sulphonyl) - 3 - (3 -
endo-D ,L-camphoryl)-urea. 

10) 1 - (Paratoluene - sulphonyl) - 3 - (3 -
endo-L-camphoryl)-urea. 75 

11) 1 - (Paratoluene - sulphonyl) - 3 - (3 -
endo-D-camphoryl)-urea. - . . : .. 

12) 1 - ( 4 - Chloro - benzenesulphonyl) -
3-(3-endo-D-camphoryl)-urea. 

13) 1. - ( 4 - Methylthio - benzenesul - 80 
phonyl)-3-(3-endo-D-camphoryl)-urea. 

14) 1 - (Paratoluene - ~phonyl) - 3 - (2 -
exo~hydroxy-3-endo-D-bomyl)-urea. 

15) 1 - (Paratoluene - sulphonyl) - 3 - (3 -
endo-D ,L-norcamphoryl)-urea. · 85 

16) 1 - (Paratoluene - sulphonyl) - 3 - (2 -
endo-Jiydroxy-3-endo-D,L-norbomyl)-urea. 

17) 1 - (Piperidino - sulphonyl) - 3 - (3 -
endo-D-camphoryl)-urea. · 

18) 1 - {4 - [2 - (2 - Methoxy - S - 90 
chloro - benzamido) - ethyl] - benzenesul -. 
phonyl}-3-(3-endo-D-camphoryl)-urea. 

19) A process for the manufaoture of the 
derivatives claimed in claim 1, which pro-
cess comprises either (a) reacting a reactive ·95 
derivative of a sulphonylcarbamic acid of the 
general fonnula 

1 

or a sulphonylisoeyanate of the general for-mula 100 
R3-S02-N=C=O 

with a bicyclic amine of the general formula 

or (b) reacting a salt of the amide of a sul-
phonic acid of the general formula 105 

. ':: ... 
·: .. ;.' \ 
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\.;~;-· ______ -' __ .. _________ ·_:'f_,1_s_J_,9_36 _______________ _ 
:Iaj~ed portion.wise with 20.3 :g·o(.carbonyl­. dilri:lidaZole.' 1The:mixture is.'.stiricifat ·.;;.-100 ;c for·-a· period' of ·3 li<>urs, then -.20.3 g :of -·3-ehdo.;.amiJ1()'.'D~cainphol:· .. hydrOchioride:· are 5 . added. The temperature.·of the ·mixture:ds ·: ·'. ; allowed to rise0: slowly: to room .tenip~tUre, ··. · then ~die·., -Di.iXnire :is·; .stirred:- :Overriight~·:;·;The : solvem: : .is' Stibsequently':: rein.Oved ·by .. distilla­tion in fJticuo at 65°C and thC residue.ds dis-10 solved in 2,900 ml of 0.1-N sodium hydroxide si>lution. The resulting solution is extracted with 500 ml of ether and the aqueous-alkaline SQ~ution is acidified <With ''3-N ·'hydrochloric ac~d. to a congo-acid ~ction. The separated · 15 . oilds extracted with ethyl acetate. The ethyl acetate solution is washe.d with water, dried ·· over· sodium: sulphate, filtered and dried .-m ;'DlitilO; ''Th.e residue is crystallized •from l>Utyl . acetate to yield 34 'g ()f.· 1-{4-[2-(2;.methoxy-ao 5 - .:chforo ~ ·benzamido) . - :ethyl] ..... 'benzene. -sulphonyl} - 3 - (3 - endo -.:D -.camphoryl).·­·urea . 

.. '· The : •following Example .. illustrates phar­. : ma,CCutiCal :·preparations containing the · novel 25 derivatives proVid~: by the invention: : . Tablets each coritii.iriing 50 ·mg: of 1-{para­toluene .:: :.sutphonyl) ·.:-... '3 · ... , (2 · - endo -hydroxy=~ 3•-: :eiic:IO -....D .:. bo:m.yl) - urea, 90 · ,· · mg-' :of microCr;Ystalliile celluJose~ 9;9 'mg .of 30 . ¢om>st;arch: and O~l ,mg;O-f magnesium -s~­. ate' 'arid eaCh baving.·a ·total weight ·Of 150 mg ~--• prq>ated litiliSing coil~tional pro-ced~s. · · 
;_., .· .... ,. 

·WHAT' WE CtAtM. ·rs:-35 · 1} A compound of t,he.geueralformula 

a·~' 

,;f<4 -~~~~---· .· 

·· · ' ' '1m-so :-a5 .,- .. ;. . 2 . 

wherein R stands for a hydrogen atOiil or· a methyl _group, RI St:allds for a hydrogen a~ and R2 stan:ds f0r;a '.hydroxyl' group or RI 40 and R2 tqgether· ~Jot ,an oxo or ketalised oxo:-group' and R3 standsfor a phenyl group which may be ·•subStituted ·by halogen, lower­alkyl, lower-alkoxy, Jower-alkylthio,· aniliio, .acetyl, . acy~o · or . dil:lCYlalilin.<>t . , a · bcitz.. 45 amidoethylphenyl group which is substituted by lower-alkoxy and/or halogen or a 5-membered or 6-membered nitrogen-contain­ing heterocyclic group linked through a nitrogen atom~ and .salts ithereof with phar-50 maceuuti~lly acceptable bases, 2) A compound as formulated· in claim 1, wherein. R3 ~ds for a phenyl group which may be substi1;Uted. by a halogen atom or a low.er-alkyl, lower-allroxy, lower-alkylthio" 55 amino, acetyl, acylamiilo or diacylamino group. _______ ___;. ______________________ .. -.. -.. --·· 

I lllllll llllll lllll lllll ll llll * c L M S * 

3) A compound as fonnulated in claim 1 or as· set forth in claim 2, wherein R stands for a methyl group. 
··4) .A compound'. as set forth ·iri claim· .3, 60 wherein RI stands Jor a hydrogen atom· •and 1{2 stands for a hydroxy group. 5) A compound as set forth in claim 3, wherein R1 and R2 · together stand for an oxo group. 

65 6) 1 - (Paratoluene. - sulpl;:tonyl) - 3 - (2 -endo-hydroxy-3-endo-D,L-bomyl)-urea. . 7) 1 - (Paratoluene - sulphonyl) - 3 - (2 -endo-hydroxy-3-endo-L-bomyl)-urea. 8) 1 - (Paratoluene - sulphonyl) - 3 - (2 ·- '10 endo-hydroxy-3-endO-D-bornyl)-urea. . · 9) 1 - (Paratoluene - sulphonyl) - 3 - (3 -endo-D ,L-camphoryl)-urea. 
10) 1 - (Paratoluene - sulphonyl) - 3 - (3 -endo-L-camp.horyl)-urea. . 75 11) 1 - (Paratoluene - sulphonyl) - 3 - (3 -endo-D-camphoryl)-urea. · · 
12) 1 - ( 4 - Chloro - benzenesulpbonyl) - . 3-(3-endo-D-campboryl)-urea . 
13) 1 - (4 - Methylthio - benzenesul - 80 phonyl)-3-(3-endo-D-camphoryl)-urea. 14) 1 - (Paratoluene - ~ulphonyl) - 3 - (2 --exo-hydroxy;.3-endo-D-bomyl)-urea. 15) 1 - (Paratolu~e - sulphonyl) - · 3 - (3 - .. endo'"D;L-norcamphocyl)-urea. · · · '"85 · 16) 1 - (Paratoluerie - sulphonyl) - 3 - (2 -endo-hydroxy-3-endo,;.D,L-norbomy1)-ur¢a; 17) 1 - (Piperidino - sulphonyl) - 3 - (3 -endo-D-camphoryl)-urea. · 18) 1 - { 4 - [2 - (2 - Methoxy -· S - >90 ·chloro - benZamido) - ethyl] - benzenesul -_phonyl}-3-(3-endo-D-~phoryl)-urea. · · • · 19) A process for .the manufaoture of the derivatives claimed ih claim 1, which pro-cess comprises ·either: (a) reacting a reilctive : 95 derivative of· a sulphohylcarbamic acid of the general formula 

.... ' or a sulphonylisocyanate of the general for-mula 
100 . R3-S0:r"""N=C=O 

with a bicyclic amine of the general fonnwa 

or @') reacting a salt of the amide of a sul-phonic acid of the general formula 105 

.. ····-- ,· .. _:" 



R3-SOaM 

with a bicyclic isocyanate of ·the general for-
mUla . · 

'::·5 . or a ketal thereof or (c) tteating an N-sul>­
stituted o:Xazolidinone of the genCl'.al formu1a 

-phonylisoeyanate or salt staitds for a phenyl 
group which ·may be substituted .by a halo-

_gen atom ... or a lower-a1ky1, lower-aJkoxy, 35 
· lower-alkylthio, amino,. aeetyl, aeylamino· or 
diacylamino group. . · . · . . ·. · 

22) A~ process as set forth in any one of 
claims 19 to·21 inclusive, wherein sai.d reac-
tive. derivative is a compound of the general 40 
formUla.· 

0 
.. /7 

R3-SO;r-NH...;.;.;.c 
' . .'\_ 

.z 
wherein R3 has. the significance giyen in 
claim.19 or in claim 21 .and Z ~ds for a 
iower-aJkoxy,;. aryloxy, Jo~e?'.:-alkylthio, aryl- 4S 
.thio, imi~lyl-(1) ·or· 3,5-di(lower alkyl)-

.· pyrazolyl-(1) . group .. · 
23) A process as set forth in claim 22 

insofar as · said reactive derivative is an 
imidazolide,' whereiti same is reacted with the so 
bicyclic amine of the fOJ.mula third written ·· 

. in claim 18 without J$p~ting said im~dazolide 
· with an alkali-mc:al hydroxide and, if desi~d, from the medum in which it is prepared . 
. reducing the ring-located keto group if pre- 24) A process as i;et forth in any OI1e. of 

10 sent in the· reaction product of embodiment .cla,iim; :J9 to ·23 inclµ$iVe, wherein Said bi- 55 
(a) or (b) arid separating the isomers of>.._ cydic amine is 3-endo'."amino-D,L-caillphor, 
tained thereby or,. if desired, oxidising any · 3.;;endo-amino-..P'."camphot:: , 3-endo-am:ino-D-

. product which carries a hydroxy group or if . bomeol or 3-endo;,amino-D-isobomeol. · 
desired, saponifying any product which carries · 25) A process. as set forth in claim 19,. 

15 . a ketalised oxo group and, also if desired, wherein said alkali-metal hydro:Xide is 60 
. converting any product iIJ.to a salt with a sodiwn hydroxi4e or potassium hydroxide~ . 

pharmaceutically acceptable base; in the fore- 26) A process .for· the manufacture of the .· 
ging formulae R, R1, R2 and R3 have the deri'Vatives claimed in claim 1 substantially 

. significance given in claim 1. . ·as described with reference ito Examples 1 
20 20) A process as set forth in claim 19, to 16. · 65 

wherein either a reactive derivative of a 27) Derivatives as. claimed in claim 1, 
· sulphonylcarbamic acid of· the formUla first when manufactured by the process claimed 

written in thait claim or a sulphonylisocyan,. in any one of clainis 19 to· 26 inclusive. 
ate of the formula second written in that 28) A pharmaceutical preparation compris-

25 claim is reacted with a bityclic amine of the ing a derivati'Ve as set forth in claim 1 in 70 
fOJ.mula third written in that claim or a. salt association with a compatible pharmaceutical 
of the amide of a sulphonic acid of the for- ·carrier. 
muJa fow:ith written in that claim is reacted 
with a bicyclic isocyanate. of the formula 

30 fifth written in that claim or a ketal thereof. 
· 21. A process as set forth in claim 20, 
wherein R3 in said ·reactive. derivative, sul-
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