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45 Fuller information on the subject of phase transfer catalysis may be found in the Amcle by G. W 45
' Gokel.and W. P. Weber in J. Chem, Educ, 55, 360 (1978). = .
The reactions are easy to carry out on a experimental scale. The product is readily isolated by
separation and evaporation of the organic phase. The yields ae often very good. If necessary, the
catalyst may be recovered..
50 The reaction may be carried out by fliquid-liquid phase transfer. or by solid-liquid phase transfer, 50

-depending primarily on the starting group X. The first variant is preferred where for example X = OSO,R,
whilst the second variant is preferred where X = Cl or Br in particular. The alkylating agent R—X
preferably used in a molar excess of from 50 to 100% in relation to the xanthine, depending on the
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B 0.2 c )‘F’%ﬂéﬁl egolvem nee “f%npergﬂﬁe - yiﬁd "~ Crude
/ cont. Sol vent n LN - yiel %3 _
30 20 . 100 4 : [err] IR I :
100 5 t ol uene 12 €4.CcN . 20 80 4860 6 450I uene’
80 | 20 . 957 - 70 20 .
100 8 t ol uene 13 - 1tglyene . © 48100 9 - % o) uene
100, 15 . 100 t ol ue 100 24
: 1Q0
90 11 t-ol uene 8#0 ;b% 395 From t heobr om ne
([err]=H [err]=[err] [esr] [@,we],e-H) (contigpiat i on) Eqw val entidexanples R
inJerr] Method - of cat al yst X 12 i-sopr opyl B '
0.2 Br 13 i sobatyl THF B 66 0. 210 . Br 145 al lyl
B 0.1 Br_15 _ _benzyl" : 0. ' ad 16
" B 17 o THF a 17 % p-¢- but9| - a1"8
0.1 . A benzyl GB 2 052F 48 ag@l =CHy; R=H, R.—H Terrper ature
Ti me Crude /cont.  Sol vent %e&rﬁiﬁ =CHsi Rt Ry yieldin %
12 CH3CN 80 48 Equ.vaﬂ,‘at 13 tol uene .
100 48 Examples ﬁ@n li,4 Tl'ﬁethod . ofcatalyst 66X ' 3
100 15 toluene : . '_ +0— —3+86—36— THF
66 100 ' THF 66 Me 3
80 From t heophyl | i ne ([1§rr] ['I?F'W] Cerr]:[efr]=H o{zerr] =H) 0S0,Me
$ _ 19 ethyl . A 0.1 o OSO,Et
20 "butyl_ | B 0z B
21 e A 01 B
22 hexyl B 02 B
‘Examples ' Temperature  Time Crude .
/cont_. Solvent ‘in°C inh yield in %
18 CH,Cl, 15 20~ so
19 CH,Cl, 20 7 80
20 toluene 100 4 95
) 21 CHC, - 40 50 85
22 toluene 100 3 - 90

From paraxanthine (R,=R,=CHj;, Ry=H, Rg=H)

Equivalent’
Examples RinR, Method of catalyst . X
23 methyl™C A 0.2 0S0,Me
24 ethyl A 0.1 0SO,Et
Examples ' Temperature Time Crude
/cont. Solvent in°C inh yield in %
23 CH,CI, 10 20 80

24 CH,Cl, 5 20 80



Equi val ent Exanples R in [err] *  Met hod of catal yst X 18
Ir] A 0.2 [err] 19 ethyl A

._t . [err] 20 but yI | B 0.2 Br 21
e A 0.1 Br 22 - hexyl 68 2 052 480 B- B 6~
Q. 27— Br EXANpr s " |errperature T e Crudee
/cont §9Ivent _ In C in h yield In %18 [err]
R I Exgmple 7, the al Qt: Jent (prb IBI]omude)actsassolventzo S 7 90

. 20 t ?ﬁ%ﬂnes obtaﬁd w] regomgz;etely subdtituted on th® hitrdden, were Véiffied by the

40 melting poinfM.p. and theF3H2NMR spettaimi{EDEI,) or *C—NMR sgbofum (CDCL). 3 90
-From paraxant hi-ne ([err] :[err] =[err]},[err]=H, [err] =H). Equi val ent Exanpl es
R |2 5 Mp o{gwppfwg@ducts é?lﬂﬁny' é)]:net(ilyl xant\‘me ﬁxample % Mp. —%err [err] A 5
'Exarrpl es | . U : Sol vent -
in C “inh 1;%2*"@5 I‘:’rE]e%% xzagthm-g G%QP'P ]'2)"'\8;'_ 10 20
.80 24 [err]. - 1-|so_grop_ﬁ-3 7-dimethyl xanthlhe (Example. 12): M.p3E 155—857°C (after -
GB 2 052 480 B crystélisationsirdes watencoRseiningl astive catbp®. al kyl ati ng agent *
(propyl brom de) acts :%ﬁsol Viﬁ?’l’Y'The xant hi nes obt ngnEd wh ch are

conpl etely substituted,pRit Sefetimetiit o xantitine ; yample ¢ H(—? ‘e ng PQi nt

and their: [err]- spectrum[err] or [err]-NWR spectrum/[err]. 5 p.

- of the NegampRsisaeand 23 Znodna&brxbar&roﬁer iawetwaemhrneeor(cm Vitiobdly mbkg =
57- [ enré14c which arh véry gt fdryetaboligat stydiestarekémple ( Exanple 2): M p. 45-[err].
1 -|sopropyl 3, 7-di net hy| .. xanthr ne (Exanple 12): Mp = 155- [err] (after

st&P‘AM@bﬁ?fbn from wat er...cont ai ni n%{.act ve car

ro 3-is X g vi udyongts | 3
FAa?t?(?n o'P' érm ;t%\‘?dcg“:@ &r}; Ien%:r‘%onmenrrgatz:qe eloréanxe,;r :Vq(l"l?;létg 3::& o% telEx a1[§p| es ..

143
hilst their movements express locomoti ve acﬂvt
3, 18 PVa ow %e preepar atl on o? ' f’r “~xant hines or caffeines

vari omeltry,drrar ked to. [err] which are. very useful for netabolismstudies for
. exanpl e. ApehiPlyEtafs ihduceﬂbpcql'{)’ylhtmal‘fdanb- |nmnr§d:e-@pﬂledrame( redoafrbditehe wer e
t he swjgéwgffemzﬁowﬂwﬁr e“SQ'\Y namtir' °5f°".135°f& of MFR',‘Q'P ° 2&@@@ anxj ety
i ncft dfpich2resityated | on 2t°ne| r

15§ Rl Sitent m'ﬁhl’f'féﬂ °"’ ELP.S X‘é‘.’f'é %Eﬁ 'ﬁ%

lthose bfthe héa% ah Fdaﬂélhﬂg. Th@s’é'p}i&oel c.ecells
Spr ag¥wedpaid @yesraawo dﬁférsrme@éled@as tEaianrge h the rearings from the movements. The
- 25 number of rearings and movements is countered by the two groups of photoelectnc cells, memorised 25
and then printed out accordmg toa ‘pre-established programme .
The compound under test is orally administered in solution by oesophageal intubation, the
reference administration being formed bv 6 ml/kg of distilled water, 30 minutes before the animals are
placed in the cages. The number of rearings and movements is determined during the 15 minutes
30 following encagement in relation to the effect produced by the reference administration. 30

Evaluation of the results

Table .1 below showed the development of the effects of the tested substances on the number of
displacements and rearings in dependence upon the doses administered expressed as a percentage of o &
the displacements and rearings counted for the reference administration.
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120
73
57
51
40
29

5

_ chlordiazepoxide

5
7.5
10
12.5

85
85
69
58

85

72

57
44

From the preceding data, the regression lines for the movements and rearmgs are establlshed by
‘the method described by Saubrie, P. J. Pharmacol (Paris) 2 (1971) 457—472, the equation of these
regression lines corresponding to the average.expressed in % of the performances of the controls in

dependence upon the product of multiplication by 10 of the logarithm of the’ doses (only the doses '

which do not reduce the motive activity by more than 75% are considered).
The gradients of the regression lines corresponding to the. movements and to the rearmgs are
« compared by recording on the abscissa {d) of a system of orthogonal axes the value of the gradient of
the line representing the movements and, on the ordinate (r), the value of the gradient of the line

10

representing the rearings. These values demonstrate the effect-dose relation for a given substance.

10

The ratio of the gradlent of the movements to that of the rearings is also determined, enabling the
specnﬁcnty of the effect of a given substance on the anxiety state to be judged.
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GB 2 0524 ﬁgﬁnﬁ%ﬂ%7- B The results oHtained are set but Tn Table 1T bel ow.
TABLE 11 Rife y - ~48.32 X 4+ P < 0.05 Reark#gs Subst ance
regressi on I|ne - priaglsent t O regression d2kne 1- |sobutyl 3, 7-
di met hyl xant hi ne y = -138.7 x + P ooP <0. 001 _ y
-135.9 x + 367.5 < %ﬁ ?SOorrparlson of
the gradient [err] QO . __gradientd (dir) P < Q OO ! N. S. ‘
1-i sopr opmbrp.%mZzindl met hy xagh.bs re. yP=<048.32 X 1 | y ~067.11 R.< 0.05
= -69.75 x + 186.5 23886 | E 2116 225 P < 0.05
< 0.05 ([err] <1) ehﬂorpron32|ne P < Y¥o5 -84.58 (rI& P < 0.05
= 067.11 x + 238.6 P R . 211.6 P < 0.05
. S. hatopertdot =599 x—— P—<10-0% =
-59 2 x halensdg 1y06-=; 1.99 x + P < 0.91 %3—99 px<+ 0.01
N. S. chlordi azepoxide | 7y = -66.72 4 + P < y =
-108.3 x + ' ' P. < 0.01
ch|ordiazeeexide ' y = —66__...7.2. x + | P < 0.01 y = -108.3 x +
202.4 . 273.2
' P < 0.01 P < 0.01
o (d/. <1)
theophylline y = 40.54 x + P < 0,001 y = -8.63 x +
61.83 119
N.S. P < 0.001
(d/;y > 1)
Legend

- ~— comparison of the gradtents is carried out by the ''t"" test to the probabilities P 0.05,

P 0.01 andP0001

— N.S.-means that the gradient is not significantly ditferent from 0 or that the ratiobetween
the gradients of 'the movements and the rearings is not significantly different from 1.

Conclusions -

_ The effect of a substanceis determined by its localisation in relation to the line d =r of’ gradtent =

5 |. The substances situated on this line have a similar effect on the reanngs and movements. The-.

5

substances for.which the absolute value of the gradient: of the rearmgs is sngmfucantly hugher than that of

the movements have a specific effect onanxiety. = . .
Table Il above shows: that 1-isobutyl-3, 7-dvmethy| xanthme has an action profile slmular 10 the

neuroleptics chlorpromazine and.haloperidol, i.e. it is non-specific sedative; that 1-isopropyl-3,7-

10 dimethyl xanthine has a slightly anxiolytic sedative effect of the type developed by chlordlazepoxlde. :

that theophyllme isa psychostlmulant and does not have any effect on anxiety

B

10



LY

‘202 4 T 273.2 P < O 01

At neceny! 'NﬂlllHIIlHlllﬂIllfllmlf AR,

P <,Q'Dﬂ1 (ferr] >_1) legend: ‘¢ np&FISOﬁ of

by the "t" test to the probabllltles P 0.05 P 0.0l and P 0.001. -N.S.
nmeans theLA|M$e gradient is not significantly different fromO or that the
rati o bet wednApheesyfardheprémmration dffect 3D wialiyhiasthing drhich eorm@isss BgSing &xantHine
signifi carntu pry aligiifting pgent mftlnmsgnce@onglhmtrmr Tanalyst hridantexeeis of ap alsdltraetale | s

deternh e|ts Ioc |IS r]|n eI'atloP oghelllne olln—r Iﬂltgfradlent =

The, g/ eogg’ggfg ?f he 1F§'}?g.7ﬁ%{\9¢ nfhige transinesp Celietsl ¢ he |
rearings-an rihe ph ?%.ah& Ea.btsﬁﬁt.ﬁyﬁ Aeuér eaﬁlt#e of the -
gr adi ent rgm‘reﬁcbe,gngafmggﬁmpﬁs& gnl f| cant | y er t e novenents

have a_speci4 Ad,3sK-frialkil xa-mulamwhatpjepai’éaibl/ep&obesabwama&nm\msy oftch&ﬁs lto 3.

-1 sobdf’yl 3 Wiﬁhonnpwwwmthmxnvhhas an action profile simlar to-the 10
neur ol ept | ¢S FeyHeEn) parepositien dentainingr t-deriropyl-3.2-dimethyl xanthine i ermbiirfation
sedat i veW'™® ﬁ'b'f‘e pharraaceytically aceepfablecgrrier ORSURRPIt xant hi ne has a sl i ghtly
anxiolytic ;edatl ve effect ofthe—type—devetroped—by—chl ordi azepoxide; 10
t hat t heophyinied facHet W P fhecenrier Treet. it gt 1983l thf Patort tOffiey)
_anxiety. B 2 052° 1on Balihge, Tondon. %@ 'i‘cwg’aimw %’h‘?g%yess for the
preparation of a 1 ,3,7-trial kyl xanthine which conprises reacting a
xanthine with an al kyl ating agent in the presence of a phase transfer

catal yst and an excess of an alkali netal hydroxide. 5 2. A process
as claimed in Caiml, wherein the starting xanthine is xanthine, a
C-al kyl at ed 5 xanthine or a xanthine partly substituted iri the

1,-3- or 7-position. 3. A process for the preparation of a 1 ,3,7-trialkyl
xanthine substantially as described with reference to any of the exanples.
4. A1 ,3,7-trialkyl xanthine when prepared by a process as clained in any
of claims 1 to 3. 10 5. 1 -isopropyl -3, 7-di net hyl xant hi ne.

10 6. A pharmaceutical conposition containing 1 -isopropyl-3,7-dinethyl
xanthine in conbination with an inert pharmaceutically acceptable carrier
or support. Printed for Her Majesty's Stationery Ofice by the Courier
Press Leam ngton Spa, 1983. Published by the Patent Ofice,. 25 Sout hanpton
Bui | di ngs, London, WC2A 1AY, from which copies may be obtai ned.



