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Oorrpany, do hereby decI are the invention, for which we pray that”a patent

-be grant it i@ipo .\to be
partlcul arlyP?scrl bed |n an mﬁg‘mmng statene%%@ 1@1 t©] This
|nvéntlﬁ4@@ﬂ@§%@2@/%veﬁz;afmﬁ?ﬂ5 he manufacture_gf_substitwuted 5

opstmplets:fpesificavion ublided 31QF-4P76y ortho al kyl arfth A Eenones of the
f ol 'ow- NN TEde @ICIGul a: [err] in which Ris a G4E :
ar alSgl/1 (57)dadezat acesprdconal | y substltut ed in the 10

exar@q es of%b@@ﬁzﬂéﬁfélbﬂ 7i3ra}f A8 RN 355, A, || (WA 3N 10 is O,
CF. '|"|: or Br and-”ﬁxr‘%"f@r‘é‘50 ger froml to §C4TEERAY dn t he
avai &R JayeptprsoR A A ‘Eﬁm tions in the W NPy A . - The
conpounds of for E@’IKA |n’terest in the invent I ther a

chloro or trifl umun:eKUMIARrMR‘MA at the 5- p05|t|on an err] alkyl or

aral kyl- (e.g. benzyl) % e it rogen atom of the am no
group on the 2-positidi® B %ﬂ ¥ he nol ecule. Such a
conpound is 2-nethyl am no oro enzop enorﬂa The nmet'hods hitherto
enpl oyed for ('llbravamﬁmowuLABORAmmBs EIMIYED,)TofNOkhing (N2w- D ones al nost

i nvari abl y110028 Indianinniadikee Romgshi o rhessbyy éeclahefh inyenfipny fo r¥al . I n one of

t he known WW%@%‘P q ﬂ“ﬁf‘?@a PBn with benzene
20 5 e aranﬁreﬁ raa Mhur b Gabickl@ed PTS) 5and t he
sul fonam Cemindbéneophenones, 2drel prtiabliclyl onrh Moﬂiewpbatmagollagent Renoval of
t he prot eded &reerdfosmpas r om t he pro-- tect ed o-alkyl amino group by hydrolysis
gi ves o-al kyl am no benzophenones Thrns met hod may be represent ed by the
fol |l owi ng reaction schene: :
1, 460, 141 : 2 PTS [err]

r

in which R is a C,; alkyl group, or an aralkyl radical optionally substituted in the
10 -aromatic nucleus, examples of substituents being C, alkyl, F, Cl, Br and CF,; X 10
s d, CF,,ForBrandnxszerooranmuegerfromltos,dependmgontheavaﬂ-
ability of the substitutive positions in the phenyl nuclei.
The compounds of formula I of most interest in the invention bear either a chloro
or trifluoromethyl radical at the S-position and a C,-, alkyl or aralkyl (e.g. benzyl)
15 radical on the nitrogen. atom of the amino group on the 2-position . of the benzo- 15
. phenone molecule. Such a compound is 2-methylamino-5-chloro-benzophenone. =~
The methods hitherto employed for the manufacture of ortho"alkylamino benzo-
phenones almost invariably use o-amino benzophenones as the starting material. In
one of the known ‘methods the ¢-amino group is protected by reaction with benzene
20 sulfonyl chloride or paratoluene sulfonyl chloride (PTS) and the sulfonamide obtained " 20
: is alkylaued with an alkylating agent. Removal of the protective group from the pro-
tected o-alkylamino group by hydrolysis gives o-alkylamino benzophenones. This
method may be repmsented by the followmg reaction scheme : '



The above nethod suffers fromtwo maj or drawbacks, i.e. it involves

i solation of several internediates, which is both cunbersone and expensi ve,
and the yield of the final product is very poor. 5 Anot her known
met hod enpl oys direct alkylation of o-am nobenzophenones by 5 net hyl
par at ol uene sul phonate. In this case the yields and purity of the product
are far ffsmsatisfactory. According to the*present invention a process for
t he manufsdture of conpounds of forrmula | which conprises reacting a
conpound of the followi ng fornmula: 10 ) ¢
10 wherein, : are .2 i
agent to pro- duce a quaterng
wherein R, X and n are as d¢

rp e - _f[e_fr] [err] ~
ferr] alkyl and Hal is®

hal ogen, 15 and' r educi g tRe quaternary sa 0 obtain a conpot £
formula I. The process according t he inventi On S%:substituted-. L

anthranils (11) as.thé starting miferial and these may’readily be prepared
by reaction of-aromatic nitro conpounds optionally supsituted with a, Br, F
or CF[err], with benzyl cyanide, option- ally substitpited with d, Br, F.
or CF[err] groups in strongly basic alcoholic (eg. nef kw32 - - anolic)-
solution. The anthranils (I1), by reaction with al kyl at¥Ag%or aral kyl ati ng
agents 20 3 - _ . 41,460,141 .

3 e.g.. alkyl halides, dialkyl sulphates, and aral kyl dalides can be :
converted to the quater- nary saltg.(I11) in alnpst guwantitative yields.
The optimum reaction conditiggs™wary w th the ng « of the al kylating or
aral kyl ati ng agent, e.g. the de, us€d&the & ation (or aral kyl ation,
as the case may be) of the ant®ram % s. found 5 to
proceed satisfactorily between:30 asd- 110[err] C. The %ﬁaternary salts (I11)
thus 5 obtained are usually coloured, crystalline solids and insoluble in
non-pol ar sol vents |i'kR d86WzadtRd GuficOfrdie Bid mfhed@wiiacks,! fe. @VihvdFest Boldibei I

i nsol ubi l'ity separ eft svefal durermpdiatese which dsnbath xershesomeand| expensivep ands thecield t i on.

Ol or of orm gy al ¥ HgCHEEET S bl i b Rl by 3
aral kyl at on. " The Caiye iphieibbiens Shlbionked. Ith Xid Bi¥e $HE yielé) bHaSShri roduct are -
t echni ques wel | knfaw\from satitticeoryar t, t o produce benzophenones (1) in high
yield and - 10 puri m%wwwoqmmﬂg Eﬁ@ﬂhﬂ pafiect ed by
the use of conventft fh. COmpHey, feating A SomRY © P gPnge ‘e, Sn/HCL,
Fe/HCl, Zn/HAc or Fe/HAc or by catal ytic hydrogenati on wherein supported
pal | adi um or plati num or Raney ni ckel i Sefl as the catal yst. The above

sequence of reactions may be schenahh'=‘ repye- 15 - sented as
foll ows: - 10 ’ ' ' N 615
R-Hal ' M Acid or or.[err] catlal ytic hydrogenati&h

ch as Sn, Fe, or Zn.

where R is as defined above and Mis a net

wherein X and n are s defined above, with alkylating or aralkylating agent to pro-
duce a quaternary salt of the following formula: =~ SRR

R

. o . @ Ha.l_eor'l.!'_s'oae. . -
W, o . o
. c/ III

(x)

n

wherein R, X and n are as defined above and R’ is C,.¢ alkyl and Hal is halogen, _
15 and reducing the quaternary salt to obtain a compound of formula L = - 15
'  The process according to the invention uses substituted anthranils (II) as the
starting material and these may readily be prepared by reaction of aromatic nitro
compounds optionally subsituted with Cl, Br, F or CF;, with benzyl cyanide, option-
~ally substituted with C1, Br, F or CF; groups in strongly basic alcoholic (e.g. meth-
20 anolic) solution: The anthranils (II), by reaction with alkylating or aralkylating agents . 20



The process of the present invention has the foll ow ng main advant ages.
First, the products can be prepared in high yields. Secondly, since the

i nternmedi ate quater- 20 nary salt (Il1l1) is virtually insoluble in
non-pol ar organi c solvents, it separates without 20 nuch difficulty from
the reaction mixture in very pure farm.-4ncontam nated with the starting
material and reduction of (II1) l-eads to the desired products hafipy a very
hi gh degree of purity. Thirdly, the present process avoids the ey for

| soI tion of | nt er nedi at es, thelrﬁpyﬂavoi ding any | osses during suc

o Hre—cor POTHT Vel rportarmt,—and are
\part i cul &8 %ﬁgdﬁ&g popbat mw@%&m@w% HBEREDT phar maceut i cal

pr Qduct‘sw;, t,é‘ﬁm'@?@m rivatives. The
@lifxtiof idr @falkylhtion,Sds Iﬂﬁtcﬁse maebd) Bihe )is fBﬁhd a)

Preéar at %mWNam@GtWYW mé léhﬂcor'lbe mwﬁsr@!) | faté
30 Am XW ] @ B di net hyl
sul phat e dﬁ,)(,fdpa t Wth stirring at

110 err] Qufigy tht\amylhiouros aramﬂitbn. 'menqlmbmwealdsmm) mahebesdpad,ahyl on of the

qud er nart well kpowa djn ﬂth“sr?? dd endol ed 1Po 10[err]C
andthe imeYo Bl iyt Bue: / T RWG35
crystal | ipgRatal cld ey vy gug e didkaPis 173- 174[err] C.

35 b) Pr eWratth@mtdufst.ZFhmbdvylse@mm &ambdsanaybumbpmumpwc solution of N -
netlAyl - flloWpr— 5 - chloro anthranil methosul phate (202 dﬁ') in

gl aci al acetlc acid (ROffal it.) was heplagd 0 reflux and treated with iron
powder (182 gm:)(I) QInt— — the course of 2-1/2 hours.
Water (342 nl)- 40 or( R\ sinul- ttanbwb)rdyowIMped into-the stirred

reacti on Jy Xtjir € t h 40 The mi xture was refluxed with
stirri ng Sré;sés ﬂ’g %asaan&tﬂ%@&%dsn g)liﬂ g@,ﬁ% Fiite filtrate was
pour ed i nheprhics rcar( Bedprk ?lddilSﬂ:gldlycﬂn(éZheﬁnﬂé@eﬁlamnqﬁdmr-stl rring. The

pr e pi t snaggsalp (I)- insolyble figy non-%y hromc(ﬁob@@nz m)%as fi¥¥tered off,

washed wi 0&?@5&% “% d of the dry
ity. Tl'm'dly nuxaqor ﬁg,mofThe product was

. -8
2-met hyl 13gh &@red of
yossesdﬁ tonlM P.. O1- 92[err]C "The product

obt ai ned usmudxhﬁst
The g md WW%%W as mobil e
"5Tlp2°d ﬂginzophenone by

gav® a singlk

phase) . RibBltoin g

catal ytic hymng Bﬁﬂpﬁd]nusuauerhemvenﬁmepar ation of 2 met hyl

am no- 5- chl orobenzophenone by catal ytic- hydrogenation 50 To a sol ution of
N - nmethyl - 3 - phenyl - %‘E ant hrani | net hosul phate (10 gm)

[ ob3gai nedy) awoﬁmmkﬁylls(@ldyn Mighil na@duitfed C acid (100 ni)3gwas added
(0.5 gm) ofA El%qmbﬂi €lphenylors -Cdhivroagibnil (Thicgms) dimeshyl salpﬁaetdlm was

B o et Snet i e BRI 02
te

fi IlSered aystalliaedid (164 )Ivmcah@smetr@ hdd M.D. 175-2178Pd r. 235 Methyl -

am no - chl robe henone reci pi tated as a bright yellow solid which
vvasflltetf _sm rgos)ﬁlpl?ro&bbct was: 5.0 gm

mglacxalaoencacxd(ZOOht)washeated toreﬂuxandtreatedwnhnonpowder
(182 gm.) in 5 gm. lots at a time, during the course of 2-1/2 hours. Water (342 ml)

40 was simultaneously dropped into the stirred reaction mixture during the same period. 40
The mixture was refluxed with: stirting for an. additional 30 minutes and filtered hot.
The filtrate was poured into water (10 lit.) oontmmng ice (2.5 kg.) with stirring. The
precipitated 2 - methyl - amino - 5 - chlorobenz ophenone was. filtered off, washed
with water and dried in vacuum at 60°C. The yield of the dry 2-methyl amino-5-

R A e St KT s e K R R
with benzene as mobile phase).
Preparation of 2-methyl ammo—S-chlorobenzoI;;hFezfoneu by catalytic hydrogenation

50 Preparation of 2-methyl amino-5-chlorobénzophenone by catalytic hydrogenation 50

To a solution of N - methyl - 3 - phenyl - 5 - chloro - anthranil methosulphate
(10 gm.) [obtained as in Example 1(a)] dissolved in acetic acid (100 ml) was added
(0.5 gm.) of 5% pallidium on charcoal. The stirred solution was hydrogenated at
atmospheric pressure and room temperature by passing hydrogen gas therethrough.

55 After 30 minutes, the catalyst was filtered off and the filtrate poured into ice and 55
"water. 2 - Methyl - amino -~ chlorobenz'lqgchenone precipitated as.a bright yellow
solid which was filtered, washed and dried yield of the dry product was 5.0 gm.



4

4 EXAMPLE 3 a) Preparation of N- ethyl - 3 - phenyl - 5 - chloroanthranil
- et hosul phate A mxture of 3 - phenyl - 5 - chloroanthranil (5.7 gns),
di et hyl—sutfate (7 gms)-and toluene (20 m) were heated together with

stirring at 110[err]Cfor 3 hours. The 5 reaction mxture was cool ed
and the soj separated filtered off . to give the etho-.sul phate as
yel | ow cr line solid (4 gns.), MP. 240[err]C (with deconposition). b)

Preparation of 2-ethyl-am no-5-chloro benzog
N-et hyl - 3-phegy| - 5-¢chl oroanthranil eth

henoné A sol ution of 4

acid (10 m) was heated to. ref]ux 5), ,added in small
10 lots at a @) Pmam@an V\a; E‘g‘a@@ i8S

si mul taneousl y drop p g X Bbids, VBB . e
refluxed forg1l ho sbpﬁatedrﬁlnetbdtoﬁeomwtﬁﬂa@hp-w th?3
wat er i el ded5 N- et hgliahaerusrydlo& chhﬂmomhédﬂ)mbd‘éfv#ﬁoc‘ﬁ (Wishs decpgrotitan): i sed from
petrol eum et her, giving yel'l oy ct. sta 1 e @ M P. 74-76[ err] C. EXAVPLE
4 15 a) - Prepalhi o) IR A% Lohay D @Y danthry "&mau@atehzgm)lm glacial

met hosul phate ~  acetic acid (105m) wahddicd @) reflfx, 3ndnth br- (2 gms)o pdsied) irasmall i ani |
(5 gns) in b@nzendot{&&ﬁxt(e)mth:mewmwwi_f ]} wascsigg ﬁ) anc}0
the mxture reflux ﬂ?r P I N PR oo chi

cooling (4.5 gins) Vétullised/¥rond beltreleu 8 2 fleal(( 22 gril); ePlEQ—H@F@] C 20
b) Preparation of 2- rre hyl am no- 5- brorm benzo henone EEREECE

20 A mxture of N -- rrethyl _;_-IyEx_AMP! )8 rlHl) a' j| metho 15

sul phate (2. dfs) i ®E o .ﬁ BB dipeaheat ed
under reflux for or\ﬂ,,l sulp :enb)ml) Sndgnadu hueslfﬁ poal/zm:@ Thee -
reaction mxture Chﬁﬂion parcodidg (4 tgwe) wshisllest ppitleTheo prodet Biadk o

addi tion, the m xtM&. l3§-1'1é? puxed for 30. nore 25, " mnutes. and filtered
hot . Thefllt ate drithb Beldophehdsi® CO! d wat er 25 (200. 20
m). The SO|I ‘separa %ﬁ% @doriff-ph@yl ﬁ;'ebiomo .... ._Inmho phats - -
brono benzophenone @gme) ip ,"_ ) )8’, F iﬁ§4c -
WHAT VE CLAIM | S: - omeho ;R‘Y%Sgéé >- S o i v chiTi N0

benzophenones,sf t m’?fg{gﬁ,t fa' vl . pou w1th stlgmgmm m;oldbwauer
30 R NH in which R 260 aﬂ)[miom ' give 2| p c | -, bromo
optional |y subst i t ubsszhphepone s vallayaystalling g E 1§§‘“3Wr P54 err], F or Br
and n is zero or an| & M1d:2 5, depdig.on the avallablllty of the .
substitutive positionsg g b%iemgy arfifacth@i of suistitniad 3fino benzopheunmps ¢ Sthe; _
reacting a compoundgenéraltfdsmulhor mul a: [er r] produce a.quaternary salt of t h¥®
formul a: _ e B '

ch R is a C;- 1 group, -or an aralkyl radxcal, opuonally subsututed in the
mncnudeus,!l{cﬂggCrgs,ForBrandnxszerooranmtegerfromltnS, o
on the availability of the substxtutxve posmons in the phenyl nuclex, which - 35
35 eompnsee reacung a compound of the formula o _ :

x),—

oo

in wlnch X and n are s deﬁned above, thh an alkylanng or aralkylaung agent to
 produce a quaternary salt of the formula: _ _



EXAMPLE 3 a) Preparation of N - ethyl - 3"-' phenyl - 5 - chl oroanthranil -
et hosul phate A m xture of 3 - pheny -5 = chl ' )
di ethyl sulfate (7 gns) and toluene (20 m) were heated toget her with

and (@3 sol i d separated fi1tored off 1o give Lllﬂmlllmlﬂ'lmll |

yellow crystalline solid (4 gms.), MP. 240[errTC fwith el onmposi tion). b)
Prepar atdan_of 2-ethyl - ani no-5- chl ob#0ddhsophenone . A qnlu’r ion of 4 c .
acet’i ¢

N-et hyl - 3- phenyl - 5- chl or 6ant hr anl |nxmmsa| phat e

M A (2 in glacial

acid (10 m) a\ P t'G D r’ﬂ?? ed4fsmal | §
10 | ots CAE %l spoinimY %‘%‘ cﬁ%ggﬁ% “has..

si mul t ageous | rphetic Pl el OB lsbpided &ej ivdltid Bhe: WaS 5

refl uxed for silpasuss Mf:wmlbeesdlmoitgxﬁve Q)(mm‘ddcmoimdnnrat e wth

wat er yi el deq, et h I ol 5-C nzohenone whi ch was crystal lised
EXAMPLE 4 15 acetic ma@oﬁnemma& 0d led e, NenidEkon Yo fa&lebﬁxomnanthram | : 3
met hosd&® phat dotsatamdumg the kBursk tﬁdlhmns.dwatuf(nnl}w uslg droppedonp 10
anthraml (5% H?:éh t‘ﬁ!fl"é’%ﬁ _cmom ﬁB‘L sul phate (7 §
m) and the ruag Seitise ,ﬁ,qg 1gre e separated %
on cool i ng (4.5 gms) as yell ow soli ﬁ' e product “ha M P. 130- 132[err] C. '
20 P tio WB— br ono benzophenone

20 A nil%eul “55?’ %’Eﬁﬁ?‘“g"éﬂl’i‘ % (sg’@ qﬁ%‘ﬁ’p #Fgget ho !
sul phate (2 Qiﬁtladbvﬂhaﬁﬁfhb'psuﬁﬁ x4l ﬁi/z@us was heated g~

under refl ux shetro aﬂp&ath@eparateﬂ\adneo:ooﬁx@ (j415)gms$ ag) yelldwadolid: Theoppdiee hatt 0 t he
redction mi xtMPel¥urBA& t he same period. After the conpletion of water

addi ti qg, theb)%&&ﬁoﬁdﬁm&ﬁ}lin%&ﬂbioﬂ&b&%pﬁ%ﬁ‘e 25 m nutes and fijgtered -

CT

hot. The filtratA mbe op h3stphedyl AG 4 Bioﬁolaﬁﬁmﬁﬂ)hﬂth%ﬁlﬁliate 25 (200 ]
m). The sol i@ gsrs)pvar !ﬂ) wcbmdpouﬁett(é )v‘easzleat - '
br ono benzop PFPe‘h%E?P

91-94[ e85 ] C. Ininures and mte "f‘ ﬁé.":ﬁ‘&" n?ha menujsact ur ef
of substi t ut e@oam)NTher@lid ciphrarad mﬁl&iredt Jire 2 - me oa 5 f-Gorommol

30 [err] in thP#W?%YWMW(@M}:MBPlaﬁ”&aI kyl radi caI
optional |y substgjint 6k chafags.aromatic nucleus; Xis O, Crlerr], F or Br ¢

and n i s zero ori. A piotth L Ith M&mwo&uh&aﬁanmﬂgbamaﬁn@w:ﬁabl lity of
t he sul®t i t utgenesal fsmiulei ons in the phenyl nuclei, which 35 comp¥d ses i
reacting a compound of the fornula: [err] in WhICh X and n are as defined
above, with an al kylating or aral kyl atirfg agent to produce a quateérnary §*

salt of the fornul a: NH
. ) (x)n .
co . I

(x)

&

in which Ris a C;-., alkyl group, or an aralkyl radical, opuonally substituted in the
aromatic nucleus; X is Cl, CF,,ForBrandn:szcrooranmtegerfromltoS,
depending on the availability of the substitutive positions in the phenyl nuclei, which

35 comprises reacting a compound of the formula: 35

o
(x) .
" 4
II |

- | |

in which X and n are as defined above, with an alkylating or aralkylatmg agent w©
produce a quaternary salt of the formula: _




[err] in which R X and n are as defined above, R is (ferr] alkyl and Hal
I s hal ogen, and reducing the quaternary salt to obtain a conpound of

formula |I. 2. A process as clained in claiml, wherein Ris Clerr] alKkyl,
-“ﬁ’é’nzyl- or benzyl 5 havi ng one or m)re"'substltuents in the ardmatic
‘nucl eus chosen from Cerr] alkyl, F, 5 a, Br or 3. A prOC@as_

“claimed in claim1, wherein the corrpou“nd of |s react ed
al kyl ati ng agent. 4. A process as clained |lmgmau l ﬂ n the
~al kyl at§ ng agent is nethyl iodide 1,860,141 I ate.s
A process as clained in any preceding claim wherein the rea reactlon

Wi the al kylating or aralkyl ati, n @q,ﬁ@lgml sgcarried out 'in a non-polar-
‘solvent. 6. A process as cl aied ai'm 5% wherein the solvent is benzene
“or tokerene 7. A process a®% ed Jh any of clainms 1 to 4, wherein the
al kyl ati-on or aral kyl- 15 gr,\ i S carrixgd out in chl oroform as

15 8. A process as clai. rred
.in any preceding claim wherein theeaction with the al kylating or -
~aral kylating agent is carried ou a®kmenperature of between 30[err] o and
- 110[err]C. 9. A process as cl ai met~' n _any preced| ng claim wherein the
. quaternary Y nga . the. W ith a netal/acid
‘m xture sel &a%ﬁg Q@%ﬁﬁ%ﬁ % gdfﬂfﬁ&%ém’v%&%/ HAc. 10. A
~ process as cl al.Agmlocess ,mmubsek.mebmyno:tbmy uaternary salt is
" reducéd by %mmavwg@mmd#mnad@mwtf@@ Bed fgliBsm or Pl ati num

- cata- |yst AN Sr¥cedd! hﬁlln%d aim 1, wi J'éﬁ(’ RiRGas ghained in claim
-1, subst ant itk hayaliaRt -, n l%ore descrlgleé mﬁ 205 re és?lgar?ce to the -

Exanpl es. 12, A&mm@hedd MMBEMqumambmmnadahﬂyoddepr ocess as:
“clain®d in awmfﬁ!éé Htto,glam For the | GA0E i re ik L) ENNI NGE0 & EVERY,

Chartered Pﬁkﬁéﬁg fating m § rf,gﬂcf "MK’ N. Printed for
~ Her My esty S Stﬁapmetyl i:cammbywhelmn Gewveﬁ:rnsﬁmsmioﬁem hgt on -Spa, 1976
Publ i shed b pany @’Eda%dtihdnp‘temn Be/alkydiitiomyer. arallghdon, WA

: f rom twhi ch %ﬁgﬂpreoedmg claim, wherein the reaction with the
latmg or aralkylatmg agent is carried out at a temperature of between 30°C 3nd

. sol vent.

110°C,
_ 9. A process as claimed in any preceding claim, wherein the quaternary salt is
20 produced by reacting the salt with a metal/acid ‘mixture selected from Sn/HC),’ 20

Fe/HCl Zn/HAc, and Fe/HAc. -
10.-A as claimed in any of claims 1 to 8, wherein the quaternary salt-
is reduced Ey eatalync hydrogenation using a supported palladium or platinum cata-
S lyst or Raney nickel -
25 11, A process as claimed in claim 1, substannally as hereinbefore described with - 25
' reference to the Examples,
12. A substituted aminobenzophenone when made by a process as claimed in any
preceding claim.
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