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. COMPLETE SPECIHCATION _ _ :
Improvements in or relating to 2-Methyl-2-n-Propyl-N-
Monosubstituted-1:3-Propanediol Dicarbamates
: and method of Manufacture

' We, CARTER ProbuCTS; INC., & corporation

organized under the laws of the State of .

Maryland, one of the. United States of
' America, of 2 Park Avenue, City and State
‘5 of New York, United States of America,
do hereby declare the invention, for which
we pray that a patent may be granted to us,
and the method by which it is to be per-
formed, to be particularly described in and
by the following statement:— ]
This invention relates to novel organic
compounds and has for its object the pro-
vision of mew compounds possessing muscle
-relaxant action of high activity.
Prior to this invention, many drugs have
"been used for the purpose of relieving muscle
spasm caused by different disorders, such for
" example, as rheumatic ad related disorders,

10

15

' ditions: For many years, - salicylates were
used. for this purpose but they were not
generally effective for they relieved aching
" discomfort for only a short time. Later,
" mephenesin (3 - o ~ tology - 1 /2"~ propane-
diol) became widely used in'a variety of
conditions where muscle spasm is a_factor.
The very short duration of action
" mephenesin is its greatest drawback. The
- most recent drug which has had wide accep-
.30 tance for relieving muscle spasm is mepro-
B bamate (2 - methyl - 2 - n - propyl - 13-
. =  propanediol dicarbamate). The muscle re-
“Jaxant action of meprobamate is similar to
that of mephenesin but of greater potency
and lopger duration.  Specification No.
751,841 discloses dicarbamates of the general
‘formula

© Ry
>N
Rl'l .

35
.0—R—0—CO—NH—R,
R, and R, are hydrogen, alkyl, aryl, aralky]

" [Price 3s.6d.}

ﬁice
e 45 6y

e e ettt e e a—

. cerebral palsy, and various neurological con-.

wherein R is an aliphati‘c' hydrocarbon radical,

“or cycloalkyl, with the proviso that if one
of Ry and R,* is hydrogen, the other. of
these is different from Ra.

This invention is based on the discovery
that certain novel compounds falling within
the general formula shown above possess

muscle relaxant action of greater potency -

than any of the heretofore used muscle re-
laxant agents. The invention also includes
a novel method for producing the N-sub-
stituted dicarbamates of this invention. -
‘The compounds of the present invention
are 2 - methyl -2 - n - prglpyl - N - mone-
substituted - 1,3 - propanediol dicarbamiates
having the general formula: o

N

Chs CHp-0-€-n{
N N

-, L0y

wCyfly cn0-d-ng

- H

wherein, X is an ethyl, n-propyl, isopropyl-

" n-butyl, isobutyl or allyl radical. Thus the -

compounds of this invention are N - n - pro-

Pyl - 2 - methyl - 2 - n - propyl - 1,3-propane- -

diol dicarbamate, N ~ isopropyl - 2 - methyl-
2 - n ~ propyl - 1,3 - propanediol dicarbamate,
N - 2 -butyl - 2 - methyl - 2 -z - propyl - 1,3~
propanediol dicarbamate, N - ethyl-2-methyl-
2 - n - propyl - 1,3 - propanediol dicarbamate,
N - isobutyl - 2 - methyl - 2 - n ~ propyl-
1,3 - propanediol dicarbamate, and N-allyl-
2 ~ methyl - 2 -~ - propyl - 1,3 - propanediol

" dicarbamate,

In accordance with the invention, there
is. provided a method of manufacturing N-
monosubstituted dicarbamates ~ having the
general formula shown above, which method
" comprises reacting a monocarbamate of the

C 1 ¢
{ <. -or cycloalkyl, and K, is alkyl, aryl, aralkylgeneral formula:.

AT Ay ” -
on an I\I—u'nsubst*i?utefd nmonocar bamate is formed. (f) followed by
. Wiep; the product of step (e) or the
B wduct of step (b) obtained by

boi i ng
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In order to illustrate the preparation of the to give either the

N-substl tut ed or N-un- corrpounds of this invention the follow ng
il ustratl ng varl ous - arrpl e G il ustrates a nethod\for preparl ng -
met hods of preparation. Unless otherw se i n- theirmtermedi ate -

chl orocarbonate by step (d) 50 " sdi cat éd the parts given are by

wei ght. Ex- descri bed above by controlled action of phos- ST anpl es
A-1 illus2rate the preparation of 8728 on the did, while Exarrpl es H and ‘|
internmedrate cqonpounds used for for ustra tedtne

of internediate ‘npvel Hcorrpou %‘&nﬁ gcdvﬁsy “ﬁ?ﬁ%sh

nonocar bamat es by, a rpetl gtep (e) dke—results of le Llgiviny mdahlpttﬂyzix%t e. t he'
prepar ati on of no@/@’c%ﬁed ‘aQove dlgf*%}né pearf fethy d%@bmmmm‘sS C
_ corrpounds of thi % vention. eO8F 5&- % Sabt 'tlzgn of a
- P} A i 11ustrat Q,sunahemg PPl AL 1), Qbses ﬁ.@. onat g -_
Wsired ani ' passed m ‘eillimalés ofimm) Sof -active tityyré b

wheaem lesus ! . ' of mouse Thgoqm o '_"
radlc g&? Othe | ?roﬁﬁﬂil&r&@%& t\ﬁﬂchclﬁa the '

r| bedcai'bem&tng rbelpg ranelkyl s@goite onovelompounds of thiw inkariat;e2 -e5t er " USi n.g

g:ﬁﬁrgs%%?’?‘e °“?Zaya,z§*ﬁ ST (e W‘t’w‘%%@nszt'

. al coholo i @rbailatig tagdnt being cyanic acid) ANdad* N
exchange smiaestar ofi a 169 honirgeaicoliol,oon ph- | FeFrEP;'}bstltuted - 13 -OPIO.Dah@@oll dicagnt | g® "

b (J L hapk
o TR %ﬁ%ﬁ* LR AT R A e

this invention- - ester with an approprrate anlne or .af
utilizing steps (f) and (g) described above. . 6
873,908 . - In Exanple 7 an N-unsubstituted mono- alllne SO|Id
slightly soluble in water, nelting S carbamate is- converted to the
desired com point 61.5- 62 5[err] c . pound by phosgenatlon : -
foll owed by am da- EXAMPLE C - tion with the
appropriate prinmary amne. In PREPARATION OF N- n - propyl -2- nethyl-
'5 Exanple 8 the same conpound is obtained - .. 2 - n- propyl - 3 -
- hydroxypropyl carb- 70-° a by phosgenation of the N-substituted
-nono- amat e: S car bamat e and reaction of the nonochl oro- 55
-parts of 5 - nmethyl - 5 - n- propyl - 2- o carbonate with annDnla
Exanple 9 illus- m- dioxanone and 41 parts of n - propyl am ne _
trates a nethod for the praparation of one -were nmixed in a suitable vessel
equi pped 10 of. the conpounds-of. this i.nvention enploylng with:a-
reflux condenser. The m xture was 75 - _ step- (h). In this Exanple an
N-unsubstituted heated slowy and pernitted to reflux for two .
nonocarbamate is converted to the desired hours. The excess am ne’ mas
. removed by conpound by reaction with-an appropriate. distillation
~and the residue distilled under organic- isocyanate: Exanple 10 ill ustrates
- reduced pressure. The fraction borllng at - . - : S

(U




15 a nmethod for preparing one of the com 114-117[err] C at 0.02 mm was

collected in 80 pounds of this invention enploying step (i). a yield
of =86%—of—t-treTrertTa—TNr S PT ot Th thi s Exanple an
N-unsubstituted nono- ‘was a viscous, colorless oil having the physical
carbamate is reatted with cyanic acid. constants and anal ysis as given
in Table 2. . PREPARATI ON OF | l\rI'ERI\/EDI ATE COVPOUNDS

EXAMPLE D *° 20 : X@}\;P

PREPARATEON_OF N - ethyl - 2 - nethyl pgu:mgm?m oF 5

- methyl™> 5 - n - propyl- n - prow‘{m_E 13 hydroxypro.pyl carbamate: -
2-'7n7-d|oxanone 158 parts of 5 - nethyl - 5 - n -
propyl - 132 parts of 2 - th,yl - 2-n- propyl- m-

di oxanone vve.r_e stirred at roomt er a- cuzo -cNg 1,3 - propanediol and 113
parts of diethyl ture with 75 part a 70%SBI utlon of ethyl - 25
carbonate were mxed in a swtabl,e/ \9& am,pé in water, until reaction
was conplete.. 90 - equi pBed wi t i 78n||'éf\(,l cient distillation colum.
The.excess anine was renoved by dissolving © The m xture was freed

from noisturg by thg.mxturexin ethgr and gxtractyeng venp dil ubg

distillatio - et her
was renoved CHy n-CHgarborfte. Aftef cool i Hg, apdfoxi m#2ly off® fromthe

organic |ayer ?{u t}gﬂ%em BIpurl fiedy 130 pagt of ,5pdi umygt hyl ate
was added. Di g Plla-* By distillation at reduced pressure.. The frac- 95
tion was cont icajed -Gl i | suBSkantial [ the Hiion distil[lihg at 70010- 112 C.

at 0.02 nm heoret gua |ty of, et hangl wa istill.ed was
t”h(éHtp ﬁ@on b g §6€ s
of

col l ected. It Had hysi d&r*¢onst an at ab 78[err] C. A
further quant ichy -G8, and @agHysi s s |I'StHd in Table 253 790 parts
of "di ethyl carbonate was added:and EXANVPLE E 35
distillation &8ati mdeluntil™fhanol Menoval B PREPARATI ON N 2% sobutyl -
2 - methyl -2 00 ,.¢c is00RHE,, conpligte. Tie m xtmre V\mocool ogb and - :
n - propyl - 32 hydroxypropyl carbamate: diluted with an equal
vol.ume of di eOBll et®dk. SBaphrts ofH5 - nit hyl I'15 - KO prd

Thi.s sol uti on vgs va ed withedilute lydro- g2 - mpg di oxgge, 53400arts of

i sobutyl am ne 5 chlorfé acid ‘saturated vvi t h sodi um chl oride and

75 parts ethawm, areCrm tt€ds;to renddn CH, 40 Bnd tH% wit@BWater. It

was dried usin mte ature erni etha 10
sui tabl e dryi ﬁ%sagé‘n{:%gnd tgﬁgol vent cvaas %ﬁg excess am nlé are %Ohen '

renoved by di €H, #»GCH, regeyed. TCH,,I‘ESI #le wasHdi stid7bed umeber
tillation-under reduced pressure.

' redyced pressure. The
fraction di stiQHsi ng‘ Gl 1 esi Gl remai ﬁF}ffg s Wi ssolged i r#gt hyl 7gher
125-130[ err] %@H élli)put 0. 1Crﬁp was cgmect QgLHsandchstr@mﬁnw tebo di lute .

a

hydrochl ori c 45 as a clear, colorless oily ligquid gerr]
1.4506. to renBle th€Hemi nCdy am neCeld t HoRs 110CsHs ~convulsant A% o d of

80% of the thetgi eti cgﬁ?amunbxlﬂf extragted weigh watgr. Th@get hegygol ution

is. n - propyl - - m- dioxanone dried over a

suitabl e dryi rgH,agenCERNd f rissyH, H wds obt aHned. 175 940

from sol vent by _eva tion he _ EXAMPLE

PREPARATI ON méh? ’Pet holb ut y&ﬁgﬁﬁ hg{lh)’!  hvar Bropy™ 3. % o
MTON Q ——nelhyl - AP -B P WHEH-E3-PH-OpyH—EarBarate | S

purified by dis- 115 3 - hydr oxypropyl carbamate:

tillation undefpe REE SnrrB&ISH! Bablet Neholv it thi®rinvention. As a mattu‘SofphétI a5 Of 5 -

n”et hyl - 5 -.the unegpeoted |musde relixesit| acngtyaof fhe res E’,}S‘f bled, iy
di oxanon%&?@mﬁ, i ap@e"’:r‘?'ga NE B ;e@i'E %ﬁ?ﬁﬁ Vg d
utl

of 50 part§ G N and/or Nt @fthe hid pres-
of theor etic tep P dieprbbaialt Ltmdbelds- -mepmbMtéaecr@enseraﬂhanﬁ:aarm-the

vessgl seal ed:endﬁteums@elsubswaﬂfg'egﬁ

e M hysi cal
120 o ot mere g E éf"f F%‘th ;%‘?y‘?i&"éﬁ %‘-%PI bt ed
in Table 27 ChAGe group, &), tVRdrl @ e nﬁbeﬂnoﬁ

EXAVPLE F aliphatic group dffBce diza sdtigiryal Its fisa kot niemberéadf th@vdtBsibwﬁrrdass,le,

F’REFji RATl ON Cﬁen[\therebtel 'fb#t not °1'¥ 1 2' ubstituted N-m m%
cool & ong A ¥ djor N %IM s B G SR

over meprobamate but only the compounds  action far inferior to that possessed by mepro-




60 excess ammonia allowed to evaporate. The 57 parts of allylamne are

added slowy 125 nonocar banat e whi ch was obtained as a low wth
stirring to 52 parts of 5-- merhyl - 4-_. melting solid was

purifi-ed by crystalliza - n'- propyl - 2 - _di oxanone, After additicon =
tion froma tol uene- Ilgr0|n mxture Approm _-”|s .conpl et ed; the reactlon _
m xture i s heated . - mately four parts of the- purlfled product’ f.or; o
two hours on:a steambath.” The excess ' 65 were obtained in the: form~ " :
of a colorless—crys- ‘allylanine is th%7ﬁ=998ermved by d| st| I | ati on 130~ ’

873, 908 bamate and of course ev U der -

the residue EthP unique muscle rel;.ﬁan?‘m mfenlzé ﬁmm ethogs

fied by vacu qslﬁt%mimom el d-of 48

2 - methyls g colorl i Piligation Heu ehosgly

propyl -3 -orhyﬁlrnﬁb}ty&ps&w Th mhngpom nw

' twmg-%ay '
: _,-chh Pﬂmxgbtﬂ; theniptemmediad N-sub- =

v T A ' ‘monocarbamate (1e, . l.!ydmxyalkyl LEXANBLE -
G e compormﬁnpbﬂusrmm goab- .

; and N~

nayLibe rmhte& yis _ _
PREPARATI mﬁ"jmgzmﬂ“ Om tiont mwmc?e@ﬁ%" mwmg OQsm
terrper at ulSe subltitted h ydroxyalkyl grbmﬁ 00X P‘B Vi é gl!?ﬂochr biratasces; the
sol ution wasmbmteedﬁ aclowr B &) Wkt an umted m_ 1981 %] P!SP%“ soJ
of 1 nole. 01:’)1r ggﬁ,/ 'Bchltbﬁu@rbemlaﬁms)ndzua&h;mtgaw Grdp
gene in. tol YR the %%%%E?P Ko arbamite. 3 Oael oevﬁwaehwmoof
sol vent ., 20heyanate such, foxaexﬁﬁﬂ Q%%’i;nvm gy of xhis isvestiph involyes,  Cr Ud
nonocar banaf¥il aky y of of the diol. "d% P“;‘ nedl ol
and 2 mol esq Tk b‘?“ 0 c_mhyhhﬂmhaté} (@L:reément of ‘the cyc

di-ret hyl amhnyna 51:90 M W TALE . SafaEs with C eappropti’atscamii‘e Isqun
havi ng. t R are’ ‘destHbeelt hesditttdterd . AddiRr (hetliod t Bahy i, A gAveonsfsolution ¢ al-
U am s %D §1?e§°115@“1148$’fé$mvnnn040monocarbm--_'-'ﬁ‘-‘ -jy.e:—
o83y 28] er debucrantd Gyt parropree N aiorouniowiios cabmaed
e 1vdl - carbam e_-to:._._the al
. L. desired Compound b s it WIth c@rﬁ%r@rf
Bt 'Wﬁa@m I@Eyahte- 'Irhsoﬂftgfy oup ﬁ%ﬁ
ke casbamate - us ltnthe fqnb eacti .
| Eﬁ@ut TS e BEeRPE by &% phetheli et by aﬁ%ll ne. The | ‘a-nht’e-' SRR
t ol uene Iaé‘,er %ﬁ dr| ed using a sui tabl e dryi-ng - This conpo._..di_
was prepared from.2- \/ 277 “agent and th§zc h\or ocar bonat e ‘used in sub- .

methyl - 2 - n - propyfa: 3 - hERSPpr Eppl-C-cs c o semyent -reactions in;
the formof its sol 70n cnphl orocﬁt)bonate aé@. ‘Opropy; )-dm-ne- by . the -

in anhydrous t.ol uene. g RS et hgd used |n Exanpl e H.- The
product. - . . R has the '
physi cal constants ansﬁ g‘ﬁo‘ENﬂx mm’gb C”-" /C”zOC N“"
I | sted | n Tabl e 2. . e e
. .:;_c_-:,__u7 CH,0H C3H7 cnzocnuz
' ' ' : o B 1

68 _' Alternauvely “the - dicarbamate product of (b) aboye ma pared.
LA als
step-(c) may be prepared by reacting the . “trolled- acuonyof ;hl;:gg;:r

‘monocarbamate of step ) with- cyamc ac1d _followed by ‘amidation” w1tH ammﬂ;ema :

u or’ the»
o The monocarbamate obmmed from step esn'ed e, NHZX (e) SR
' CH HOH
N /c ‘ S ”z°“
GO e / " _N_
o Cgr omon. @ ' \' n H"’oanzx -
- 5’17 . HZOH : § o _Cg_Hj CHZOC'CI _ (e) S .
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LG R0y o Nonoe ik

Coens emon




N- substi t ut ed- 2- net hyl - 2- n- pr opyl - 3- hydr oxypr opyl car banmat es

N- al kyl Anal . N trogen Refractive

G ou = —R

[err]C- (mm) _ s ethyl Cerr]Herr]O[err]N 6. 89

6.83-. .. .. 1.4589 £ 110-112 (0.02) ' n- pr opyl .

ClerrjH err]O[err] N 6.45 6.76 ~ - 1.4579 114-117 (0.02)

i sopr opyl Clerr]H err]O[err]N ' 6. 21 - 1. 4543

86- 88 (0.01) - : n-but vl J‘{&?’?%—ILLPU‘ O-err] N [2) nri : _

6.06 .=, 1, HDARE wsﬂ@hﬁfﬁ&bx,afﬁ onia . is tl:l N—utﬂn:ubsﬁtmnd)amiyé bit may be con- .
1 Hi“ess 1 OT @) By used insteadgof pg amine 2 verted to esj uct ipn

§|[ ?;{J“H\[ﬁ] g{%ﬁﬁ&t : bamate is formedG' 55 followed é ation usg%( 0. 06)

102-104 (0. G5) duct of step 0b) obiRk e i KB GE PRVERTI O~ sol vent was

renmoved by distillation unde _ EXAMPLE 1 :

reduced. pressure. 100 parts of water were .70 55 Pﬁ{EPARATI ONOF N- n -

propyl - 2 - nethyl- added & 9?“!2?’1 | | ed underts egtigec-cpr essur e
2 - n -.propyl - 1,3 - propanedcol diy - b&lzrerm\k the final traces of

xyl ene. 50 © carbanpta, I T2 i . parts of
i sopropanol were added and.d?gé} BCHZO € =NH (£2 pSit s PR W2y - propyl - 2 -
met hyl - 2- 10tifled to renove residual water,.and the ' n - propyl - -

3 - ‘hydroxypropyl carbamat eygixd rggi d@@btﬁd‘rﬁﬂ up in 100 parts isopropanol.
75 60 10 parts of et hyljg)"ét hang wer'e gi ssol ved The solution was
clarified by filtration, con- /ci\n 259 parts of anhydrous xylene in a-
suit- centrated by evaporation ofc#he CHQopripanol abl e vessel _
equi pped with an efficient dis- anJ the residue subjected.to distillation
under 7 t'i |Anaditemnative elethindrfor Taaking thaptos. efid ahaaiarbarare - withd uiee dpppopeissur €.
The fraction when the P@dvﬁﬁrig%yﬁﬁth@ww@@&%r@:t he m xtdfe

dffust of |step) dg)qwh
144-147[err] . ngé%"hﬁ%gm%m%é’mﬁl“f B, This 80 65 heated to boiling

and distillation continued product was obtained in a yield of 72 % of
until substantially the thedget$ige quantit yeHat h@p{oeﬁi,g.g(l in the formof a
sonmewhat viscous, | of N\gfhang] hagndaeen\di/5t 1 Ibed in the form of
clear, oily liquid having thé wropertieSghtst o\ y an azeotrope with

xyl ene. The bul k of the ifaffabfel £ "My " c3i; Co-C-ni; 8 |
873, 908 o | : 4 | | EXAMPLE 2
| ess-0il havi ngVhenhtbe arodicytof eab (€)viathe N-aghinge reactifREMERA Firtishateiof d\low

i ) ig| amide, fiy - ' , éor example, ureth
sopropyl -2 e e Iy T o A i o

20 - amidation . steps (f) and (g) using ammonia acid (i).

as the amidation agent, or by an ester ex- -

o ) ¢)
| : _ o
cn\_,, cHy0-E-nix. CHy  CH 0 ~C-NHX
vrethane or _ \c/ ' '
. c H/ .\CH cyanic acid ' /7 \l
s OH - T ~Colify

+7E,y In order to illustrate the preparation of the
o ~gompounds of this invention the following
nples are given illustrating various
/methods of preparation. Unless otherwise in-
. dicated the parts given are by weight. Ex-
amples A—I illustrate the preparation of
_intermediate compounds{ for forming . the
- novel -compounds of this invention. Examples
1—10 - illustrate the preparation of novel
" compounds of this invention. _ .
" Example A illustrates the preparation of
an intermediate S - methyl - 5 - n - propyl-

. 40 wherein the diol is converted to the cyclic

i : carbonate ester using diethyl carbonate,
o Exzamples B—F illustrate the preparation of
a number of intermediates of the compounds
of this invention employing step.(b) described
above by treatment of the cyclic carbonate
-ester with an appropriate amine or ammonia

2 - m - dioxanone by step (a) described above .
.of

to_give either the N-substituted or N-un-
substituted monocarbamate respectively. Ex-

ample G illustrates a method for prep

the intermediate chlorocarbonate by step (g)
described: above by controlled action of phos-
gene on the diol, while Ezamples H and I
illustrate the preparation of intermediate
monocarbamates by a method; step (e) de-
scribed above, . different from the method
of Examples B—F, by amidation of a chloro-
carbonate with the desired amine. Examples

-1—6 illustrate the preparation of the com-

pounds of this invention employing steps (c)
and ‘(i) described hercinbefore, i.e., reaction
N-substituted monocarbamate with a
carbamate of a low boiling alcohol in an ester
exchange reaction. Examples 7 and 8 illus-
trate different methods for the preparation
of one of the comapounds of this invention

.utilizing steps (f) and (g) described above.

} 50
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2 - n - propyl -1,3 - propanediol di- EXAMPLE 6

car bamat e: PREPARATION OF N - allyl -2 -
rT'ethVI -2-n- 5 (ne uymle of N- isopropyl -2 . -

-1 3 - propanediol dicarbamate: 70 '. " = propyl « 3 - hydroxyproyl -
carbamate | A solution of 18.8 parts of N - arIyI * and 1.1 noles
of ethyl urethane were reacted mét hyl ~2- n- propyl * 3- hydroxypropyl i
an ester interchange reaction as described carbamate, 8.9 parts of ?
ur et hane 6 and 200 in Exaangmml The product _obtalned on. '
parts o - OVE. mval—0 sSQpr anol
Col vent v, Epl (7 g L ingubei % e sl g R i, s © e
covered aﬁmﬁdQ@Mﬁﬁ el mﬂemﬁ e Ob as pur| ] gm@ﬁ to cool and One

part of ahcmnwxm thmapproprshﬂe@dmlw am@er \ist FriragaxtoN @R N § ne

| sopr opfy| fEple; & therame) compoundhis obgised yre 2o m -prepyl - 3 h%ﬁf‘ﬁ@&m}]l C%'bl Jf’l on.
had the pEARTETAT S ORTABINN T ST e L gty Lo, gy o1 quan-
anal ysi s @asbohates twrhl aninimeﬁBkﬁnp& 9 illus- m - dioxarohd 3hd @ 5@ Oﬁpgﬁaﬁu een removed
in the fwaten qglethod for the pra,parauon of @xAIVFtlgEmged in a suxtable vessel equippedof its

Eazeotré‘be o&i e o fhis invepty %ﬁé reflux conggngep té ] N n -
! step ple an th owl and d Lo
U TR P T V. ifovndy heia fliges-

&actipﬂi()ﬁﬂmﬁdﬁﬂapropdate dﬁﬂraﬂon aﬁﬂjtﬁleO%xdlibaﬂisﬂled lﬁﬁer wat.er are
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Stationery Ofice, by t he Courier Press.-
N-substituted-2-methyl-2-n-propyl-1,3-propanediol dicarbamates

N-alkyl Anal. Nitrogen Refractive BP. or m.p.
Group Formula Calc. Found  Index np* - (mm)  °C.
ethyl CuHyuON,  11.38  11.06 1.4677  154—156 (0.05 mm.)
n-propyl  C,,H,,O,N,  10.76 10.71 1.4694 144147 (0.02 mm.)
dwopropyl  CiHON, 1076 10.76 | m.p. 89—91°
" n-butyl CHyON,  10.21 10.42 m.p. 49—51°

isobutyl  C,H;ON,  10.21  10.47 1.4645  100—110 (0.01 mm.)*

P allyl CpsH;:ON,  10.85  11.03 1.4760 110135 (0.25 mm.)*

* Compound purified by distillation at temperature and pressure indicated.

In addition to possessing unique muscle some of these compounds may be of further
relaxant action so as to be extremely useful therapeutic value as tranquilizers, sedatives,
75 as a drug for the relief of muscle spasm, the hypnotics and agents influencing abnormal 80
marked central depressant properties of the behavior.
compounds of this invention suggest that The novel compounds of this invention are
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