.DESCRI PTI ON PROCESS FOR PRODUCI NG 2, 6- DI HALOGENOPURI NE 5 TECHNI CAL FI ELD
The present invention relates to-a process for preparing a
2, 6-di hal ogenopurine. Mrre specifically, the present inven to a
process for preparing 2, 6- dihalogenopuriﬁe whi ch i s useful m&m&wmwamm@
material for nucle05|de anal ogues which are useful as pharnaceu
BACKGRQUND ART As a process for preparing a 2, 6- dlhalogenopur|H%”9there
have been known, for instance, (A onprising chlorinating
xanthine with pyrophosphoryl Ch|CHILﬁ;—aiﬁﬁi§iugh6ﬁl Soc. 78, 3508-10
(1956)]; (B) a process 15 conprising chlorinating hypoxanthine or N oxide
- of 6- chloropurlne wi th phosphorus oxychl oride (Japanese Exan1ned Pat ent
Publ i cati on No. Sggggéggiiggg . ; C) a process
conprising four st FR o ' Fefigg > arting
material [J. Og. Chem 19, 930 (1954) and J Am Chenl Soc 80, 404-8
(1958)]; (D) a process conprising 20 cyclizing

2, 4-di chl or g - Eﬁ@}g' ne (U S. Patent No. 2,844,576); and the
I|ke SHowev defects in the above mantloned process (A)

~ that there |s ece55|t a hos | chloride as a
hal ogenati ng age CP¥9SSPA %‘WS Bﬁw‘ﬂé{e&i%mf 4S8 011 eHardB&ﬁl i cated met hod,
that a hi gh2 rse(?.ﬁtf

alogenopurine. More specifically, the present invention relates to a
process for preparing 2,6-dihalogenopurine which is useful as a raw material for

nucleoside analogues which are useful as pharmaceuticals.

10
BACKGROUND ART
As_ a process for preparing a 2,6-dihalogenopurine, there have been known,
for instance, (A) a process comprising chlorinating xanthine with
pyrophosphoryl chloride [J. Am. Chem. Soc. 78, 3508-10 (1956)]; (B) a process
15 comprising chlorinating hypoxanthine or N-oxide of 6-chloropurine with

phosphorus oxychloride (Japanese Examined Patent Publication No. Sho
45-11508 and U.S. Patent No. 3,314,938); (C) a process comprising four steps
using a barbituric acid derivative as a starting material [J. Org. Chem. 19, 930
(1954) and J. Am. Chem. Soc. 80, 404-8 (1958)]; (D) a process comprising
20 cyclizing 2,4-dichloro-5,6-diaminopyridine (U.S. Patent No. 2,844,576); and the
like.
However, there are some defects in the above-mentioned process (A) that
- there is a necessity to prepare pyrophosphoryl chloride as a halogenating ageﬁt
from phoéphorus oxychloride in a complicated method, that a high reaction

25 temperature of 165°C is required, that a corrosion-resistant reaction vessel is

L




25 tenperature of 165C is required, that a corrosion-resistant reaction
vessel is 2 necessitated during the reaction, and that a | ong period of
time of about. 19 hours is required for the reaction. In addition, there
are sone defects in all of the above-nengi oned processes (A) to (D) that
their preparation steps are so long, thereby requiring 5 conplicated
procedures. DI SCLOSURE OF | NVENTI ON The present invention has been
acconplished in view of the prior art described above, and its object is
to provi de regsssitated duripg thereattionransithena longlerandoftihe of aboutyl Dhepadr i ng a
2, 6- di hal ogenopuri ne by using an inexpensive starting material. The '
present i nvismequined fdrgheseaction( 1) a process for preparing a

2, 6- di hal ogenopurine, conprising treating a 2-am no-6-hal ogenopuri ne

havi ng a pr ot ect Invaddjtionytheate aretsopresdeafects imall of the dfoveamenfiomedv t h a

di azoti zati ng agent and a hal ogen source; and (2) a process for preparing a
9- acyl - 2- anprosessen {Ad tre (Dpthat their prepprationragepstare ao long, dhereby requiring

2- am no- 6- hal ogenopurine with an acylating agent in the presence of a

base. 520 BESmMMbBBEcdOREARRSI NG OUT THE | NVENTI ON According to the present

I nvention, a 2,6-di hal ogenopurine is obtained by treating a

2- am no- 6- hal ogenopuri ne having a protective group at 7th position or 9th

position with a diazotizati ng agent and a hal ogen source.
DISCLOSURE OF INVENTION

The present invention has been accomplished in view of the prior art
described above, and its object is to provide a process capable of conveniently
10 and efficiently preparing a 2,6-dihalogenopurine by using an inexpensive starting
material.
The present invention relates to:
(1)  aprocess for preparing a 2,6-dihalogenopurine, comprising treating a
2-amino-6-halogenopurine having a protective group at 7th position or 9th
15 position with a diazotizating agent and a halogen source; and
(2)  aprocess for preparing a 9-acyl-2-amino-6-halogenopurine, comprising
treating a 2-amino-6-halogenopurine with an acylating agent in the presence of a

base.

20 BEST MODE FOR _CARRYING OUT THE INVENTION

According to the present invention, a 2,6-dihalogenopurine is obtained by
treating a 2-amino-6-halogenopurine having a protective group at 7th position or
9th position with a diazotizating agent and a halogen source.

The 2-amino-6-halogenopurine having a protective group at 7th position

25 or 9th position can be obtained by using a 2-amino-6-halogenopurine as a



.The 2- ami no- 6- hal ogenopurine having a protective group at 7th position 25
or 9th position can be obtained by using a 2-am no-6-hal ogenopurine as a 3
starting material, and introducing a protective group into the 7th position
or 9th position of the 2-am no-6-hal ogehopurine. The

2- am'no- 6- hal ogenopurine has been industrially prepared, and is readily
avai l abl e. The protective group of the 2-am no-6-hal ogenopurine having a
protective 5 group at_ 7th position or 9th position includes an acyl group,
a car banoyl stgitiggnatesiall anddnirpdecing ggtectizengraupeinge the ‘Yhaesition Wréher abl e.
Concrete exanples of the acyl group include an acyl group having 2 to 7
carbon at or@ositign ef theed-apinerohalagenapuringy dhe Tapsno-dchalegennpuringdagcet yl
group, propionyl group, butanoyl group and benzoyl group; and the I|ike.
Concret e 10besndrgusisialy prenarediangdrip yeadilyayeilablel ude a car banoyl group
having 2 to 7 carbon atons, which may be branched or _ have a substituent.
The above- nent i Dhepraiegisic grountof the,dtaraiao-G-bplogaaepuiine haties giprgiestipe and
the like. Among these protective groups, acetyl group is preferable from
t he vPewpoigroupfat 7ﬂhﬁ@%8@m@ﬁ9th nosagaetmq}ud@s ALY BEottmiaccarbamoyligrogpocess
for introducing a _protective group into the 7th position or 9th position
of the 2- andnsbtheliker cymesptheRetherpayligesip is preferableince, a process
conprising treating a 2-am no-6-hal ogenopurine with a reagent for
introducing a proneets examplesipf the acyb gprupsiashidesn acybgeup havang 2o dci d
anhydride is used as the reagent for_introducing a protective 20 group,

t he pr ot ect¢arkon atoups, valichanaybe branched pphave asubstituentssuchogs agetygroup,

position of the 2-am ng-6-hal ogenopurine w thout usi ngl,a base.
propionyl group, butanoyl group and benzoyl group; and the'like. Concrete

10 examples of the carbamoyl group include a carbamoyl group having 2 to 7
carbon atoms, which may be branched or have a substituent. The above-
mentioned substituents include, for instance, phenyl group and the like. Among
these protective groups, acetyl group is preferable from the viewpoint of
improvement in reactivity and economics.

15 The process for introducing a protective group into the 7th position or 9th
position of the 2-amino-6-halogenopurine includes, for instance, a process
comprising treating a 2-amino-6-halogenopurine with a reagent for introducing a
protective group in the presence of a base.

When an acid anhydride is used as the reagent for introducing a protective

20 group, the protective group can be introduced into the 7th position or 9th position
of the 2-amino-6-halogenopurine without using a base.

The base includes an organic base such as triethylamine, an inorganic
base such as a carbonate and a hydrogencarbonate, and the like. Among them,
triethylamine is preferable from the viewpoint of improvement in reactivity.

25 It is desired that the amount of the base is usually 1 to 3 mol, preferably



The base includes an organi c base such as triethylanine, an inorganic base
such as a carbonate and a hydrogencarbonate, and the |ike. Anong them
triethylamne.is preferable fromthe viewpoint of inprovenent in
reactivity. 25 It is desired that the amdunt of the base is usually 1 to 3
nol, ‘preferably 4 1.5 to 2 nol, per 1 nol of the 2-am no-6-hal ogenopuri ne
fromthe viewpoint of inprovenent in reactivity and econom cs. The reagent
for introducing a protective ro%f i ncludes, for instance, an acylating
agent havi niS20t2ompl,qer rlcmOh@gﬁhs, -8mdno-Ashadeganopuring fron the, vigwpainstofl 5
hal i de, propionic anhydride, a propionyl halide, butyric anhydride and a
but yryl hal ilprovemeat inareagtivity ard eeenromicsvi ng 2 to 7 carbon atons, such as
di-t-butyl dicarbonate and a hal ogenated t-butyl carbonate; and the |iKke.
Among them t he They¢agenhfpransaduging prpsdtective groupninichides, for amstgnire, de and
the acetyl halide are nore preferable, and acetic anhydride is still nore
pr ef er abl e. acybating agend bgvm@df tchAcanbioa ademaysuchfastacetic ashysiiide; an acettyt oduci ng
a protective group s usually 1 to 3 nol, preferably 1.1 to 2 nol per 1
nmol of the , pEoEonigAnbydride s piepionyt helide,dwsyri¢ grhyghrisleransem btyryl

I ntroduced into the 7th position or 9th_position of the .

2- am no- 6- hialislee aspthameylatjon agentihayingh2 &0 7 epshongtemsesichias diridurtys of t he
2- am no- 6- hal ogenopuri ne, the base and the reagent for introducing a
protective ¢¢ na&@%b@lpggnatﬁ@ tbugylicarbanate; end tke like.h Among theg, thahe
reaction tenperature may be usually 1 to 100C or so., Also, the reaction
time can beRGyjating ageat ispreferable; and aeeticanhyidside and\ibe geaiybhalideoare maoret h
position or 9th position, of the 2-am no-6-hal ogenopurine. The reaction
time is usuxeferable; and acetic anhydride is still more preferable.

10 It is desired that the amount of the reagent for introducing a protective
group is usually 1 to 3 mol, preferably 1.1 to 2 mol per 1 mol of the 2-amino-6-
halogenopurine.,

The protective group can be introduced into the 7th position or 9th
position of the 2-amino-6-halogenopurine by, for instance, mixing given

15 amounts of the 2-amino-6-halogenopurine, the base and the reagent for
introducing a protective group, and heating the resulting mixture with stirring,.
The reaction temperature may be usually 1° to 100°C or so. Also, the reaction
time can be up to the introduction of the protective group into the 7th position or
9th position of the 2-amino-6-halogenopurine. The reaction time is usually 1 to

20 several hours or so. The introduction of the protective group into the 7th
position or 9th position of the 2-amino-6-halogenopurine can be readily
confirmed by high-performance liquid chromatography (HPLC).

After the termination of the reaction, it is preferable that the temperature
of the resulting reaction mixture is adjusted to 10° to 30°C, and an organic

25 solvent is added thereto to dilute the solution. The organic solvent includes, for




20 several hours or so. The introduction of the protective group into the
7th position or 9th position of the 2-an no-6-hal ogenopurine can be
readily confirmed by high-performance |iquid chromatography (HPLC). After
the termnation of the reaction, it is pfeferable that the tenperature of
the resulting reaction mxture is adjusted to 10 to 30C, and an organic 25
solvent. is added thereto to dilute the solution. The organic sol vent

i ncludes, for 5 instance, hydrocarbon-based, al cohol-based, ester-based, or
et her - basedingtagae hydreearbemtbased alephol-brecd, Thter-basady or otherfhasert gegainic
solvent is not limted to specified ones, and is usuallg 100 to 500 parts
by wei ght ofolvent anddbe like. The ameeuns ob gheverggmic ssflvertds not limited to

2- am no- 6- hal ogenopurine having a protective group. 5 The

2- ani no- 6- hylecdtatbpras; ard Hendually 4 09rtet580tnavs hyrweightior So,bapedpni on or 9th
position is contained in the resulting reaction solution, and this

2- ani no- 6- hH)Gbpatoby weightiaf\the g- -helogesopurngphaming atprotestive group. 9t h
position can be collected by filtration. The collected

2- ani fo- 6- hal ogeﬁb@aram@o-érﬁelqggn@ptym hasting @ pyetsgpvegrouphat ik iposisionor 9t h
position may be purified as 10 occasi on demands. Thus, the

2- am no- 6- N Yhaespinn iscontainedyinthg resdting yeactionspludionyand thissi ti on or 9th
position can be obtained. Wen the 2-am no-6-hal ogenopurine is acetyl ated
in an or gand-émsipe~Hehalogennriag havingia pratactivecgroapial th positien pr Stfence of
acetic anhydride, a 15 2, 6-di hal ogenopurine can be obtained by treating the
formed 2- RASHIOBCAMDe gakesied P éﬂﬁawrhgTae spHeceted 2vaminochrhakagenopuringi t i on
or 9th position with a diazotizating agent such as isoanyl nitrite, and a
hal ogen soutavéng a protective group at 7th position or 9th position may be purified as

10 occasion demands.
Thus, the 2-amino-6-halogenopurine having a protective group at 7th
position or 9th position can be obtained.
When the 2-amino-6-halogenopurine is acetylated in an organic solvent
such as N,N-dimethylacetamide in the presence of acetic anhydride, a
15 2,6-dihalogenopurine can be obtained by treating the formed
2-amino-6-halogenopurine having a protective group at 7th position or 9th
position with a diazotizating agent such as isoamyl nitrite, and a halogen source
such as thionyl chloride or lithium chloride, without the isolation from the
reaction solution.
20 Representative examples of the 2-amino-6-halogenopurine having a
protective group at 7th position include a 7-acyl-2-amino-6-chloropurine having
an acyl group of 2 to 7 carbon atoms, which may be branched or have a
substituent; a 7-carbamoyl-2-amino-6-chloropurine having a carbamoyl group of
2 to 7 carbon atoms, which may be branched or have a substituent; a 7-acyl-2-

25 amino-6-bromopurine having an acyl group of 2 to 7 carbon atoms, which may



such as thionyl chloride or lithiumchloride, without the isolation from
the reaction solution. 20 Representative exanples of the

2- am no- 6- hal ogenopurine having a protective group at 7th position include
a 7-acyl -2-am no-6-chl oropurine having @n acyl group of 2 to 7 carbon
atons, which may be branched or have a substituent; a

7- car banoyl - 2- am no- 6- chl or opuri ne having a carbanoyl group of 2 to 7
carbon atons, which may be branched or have a substituent; a 7-acyl-2 25
am no- 6- br dropranched haf;a\mga substidyentya degargmoylt 2raminerobmemnpumine havingy may
be branched or have a substituent; a 7-carbanoyl -2-am no-6-bronopurine
having a cacirhamelyl granppofod t@7 carbpnademswhichrmay hebranchag obdave anched or
have a substituent; a 7-acyl-2-ani no-6-iodopurine having an acyl group of
2 to 7 car bubstitieotis 7wyl R-amipotfeiasiopnrine havingamacyh geutpsefi 2 teehtcarkon
7-car banoyl - 2-am no-6 5 iodopurine having a carbanmoyl group of 2 to 7

car bon at oratomahwhicheray tbe branchedrsdhaye arrabatituest @s%car%emyla-ammo-@

7-acyl - 2-anj no- 6-fl uoropurine having an acyl group of 2 to 7 carbon atons,
whi chSnay bedepumebavisg areareargogh greupofi@rfe;7 earbon atoms, which may be

7- car banoyl - 2- am no- 6-f | uoropuri ne having a carbanmoyl group of 2 to 7
carbon at disnchad emhawga wsgﬁm&rﬁa—a@yl- Rming-Gs{iyerapusigsthavingian aeyll i ke.
10 Representative exanples of the 2-am no-6-hal ogenopurine having a

prot ecti ve groupefaktodt eartbeniatoms, whishwmaay be bragehed or havend sebstitnentppur i ne
having an acyl group of 2 to 7 carbon atons, which may be branched or have
a substit ubgarbamayl Zaampinay§iflyorapunee Bawng arespbameyd gravp of 2dodacashany |
group of 2 to 7 carbon atons, which may be branched or have a substituent;
a 9-acyl - 2 atemanwihichompy bedpanched arhavag sabstiwpnt; gnddhe bke.2 to 7 carbon
atons, which may_ be branched or have a substituent; a ]

9- cadBanpyl - 2- anRepreseiatdvopxamples phthed-amino-6-halogenopurine having a

protective group at 9th position include a 9-acyl-2-amino-6-ch16ropurine having
an acyl group of 2 to 7 carbon atoms, which may be branched or have a
substituent; a 9-carbamoyl-2-amino-6-chloropurine having a carbamoyl group of
2 to 7 carbon atoms, which may be branched or have a substituent; a 9-acyl-2-

15 amino-6-bromopurine having an acyl group of 2 to 7 carbon atoms, which may
be branched or have a substituent; a 9-carbamoyl-2-amino-6-bromopurine having
a carbamoyl group of 2 to 7 carbon atoms, which may be branched or have a
substituent; a 9-acyl-2-amino-6-iodopurine having an acyl group of 2 to 7 carbon
atoms, which may be branched or have a substituent; a 9-carbamoyl-2-amino-6-

20 iodopurine having a carbamoyl group of 2 to 7 carbon atoms, which may be
branched or have a substituent; a 9-acyl-2-amino-6-fluoropurine having an acyl
group of 2 to 7 carbon atoms, which may be branched or have a substituent; a
9-carbamoyl-2-amino-6-fluoropurine having a carbamoyl group of 2 to 7 carbon
atoms, which may be branched or have a substituent; and the like.

25 Among the 2-amino-6-halogenopurines having a protective group at 7th



a carbanoyl group of 2 to 7 carbon atons, which nmay be branched or have a
substituent; a 9-acyl-2-am no-6-iodopurine having an acyl group of 2 to 7
carbon atonms, which may be branched or have a substituent; a

9- car banoyl - 2-am no-6 20 i odopurine havihg a carbanoyl group of 2 to 7
carbon atons, which may be branched or have a substituent; a

9- acyl - 2-am no- 6-fl uoropurine having an acyl group of 2 to 7 carbon atons,
whi ch may be branched or have a substituent; a oo

9- car banpy|position ap9d- pasitien the Pracyh3dwmigo0-chloseprine igmselsralfle sandy 7
carbon atonms, which may be branched or have a substituent; and the |ike.
25 Anong t HeacetghRramigoHechlosopiping isenoreauefegablepr ot ecti ve group at 7th 7
position or 9th position, the 9-acyl-2-am no-6-chloropurine is preferable,
and 9- acet yl - 2-Nextaa-256-dihadeganopuriac can herodigined by sighdng Mex2-amino-6-

2, 6-di hal ogenopurine can be obtained by treating the 2-am no-6-

hal ogenopurhalegdnopunige haping & pratecsivgrgropp at 7th posiden or 8th positdernwithsa t i on
with a 5 diazotizating agent and a hal ogen source. The diazotizating agent
i ncl ufles nidiazatizatingagentanba haleganispurce. and potassiumnitrite, an ester
of nitrous acid, nitrosyl chloride, nitrosylsulfuric acid, nitrogen

nonoxi de, and t hEhe diagotizatingpagent ncludes nitrites susth as sodiurs nitgitel and

preferable fromthe viewpoint of inprovenent in reactivity and yield. 10
The ester diotagsiyraustrie, an ¢sten efquyops aeidy nitrasyl chleride.sirgsylsulfntie acid, et hyl
nitrite, prqopyl nitrite isoproP | nitrite, butyl nitrite, tert-butyl
nitrite, arfjirogen manexideandthe liwé.qutﬁﬁhgm, ftke esferpisnigoupiacidiiss aci d,

i soanyl nitrite, isobutyl npitrite and tert-butyl nitrite are preferable,
and i soany|preferabledrom tﬁw@w@falmmpwm@m ineactivity and yield.

10 The ester of nitrous acid includes isoamyl nitrite, isobutyl nitrite, ethyl
nitrite, propyl nitrite, isopropyl nitrite, butyl nitrite, tert-butyl nitrite, amyl nitrite,
and the like.

Among the esters of nitrous acid, isoamyl nitrite, isobutyl nitrite and
tert-butyl nitrite are preferable, and isoamyl nitrite is more preferable, from the

15 viewpoint of improvement in reactivity and suppression of the formation of by-
products.

It is desired that the amount of the diazotizating agent is usually 1 to
3 mol, preferably 1.1 to 2 mol per 1 mol of the 2-amino-6-halogenopurine having
a protective group at 7th position or 9th position from the viewpoint of

20 improvement in reactivity and economics.

The halogen source includes metal halides and nonmetal halides, and
these can be used alone or in admixture.

The metal halide includes, for instance, metal chlorides, metal bromides,
and the like.

25 The metal chloride includes lithium chloride, potassium chloride, sodium



15 Vi ewpoi nt of inprovement in reactivity and suppression of the formation
of by- products. It is desired that the anount of the diazotizating agent
is usually 1 to 3 nol, preferably 1.1 to 2 nol per 1 nol of the
2- ami no- 6- hal ogenopurine having a prote8tive group at 7th position or 9th
position fromthe viewpoint of 20 inprovenent in reactivity and econom cs.
The hal ogen source includes netal halides and nonnetal halides, and these
can be used alone or in admxture. The netal halide includes, for instance,
metal chl or¢hderde,maleinmpeldaridesnagnasinm iehlaridee zingshtorédermickel chlasidede
i ncludes lithiumchloride, potassiumchloride, sodium8 chloride, calcium
chl oride, repiess cioeide opunttc chlpride,cndghe dike. Amreg them,dithin chiarjgdeoiss
chloride, cupric chloride, and the |ike. Arong them_ lithiumchloride is
pr ef er abl e Rretarabledromdhp yiewpaint phismproxament invepetivity and yiekhd yiel d. The
metal brom de includes |ithium bromde, potassjum brom de, sodium_ 5
broni de, cal ci urie Bietaldromidmmeiugesiithivm bromidec petessiacromidesoditoni de,
cuprous brom de, cu?nic bromi de, and the |ike. The nonnetal_ halide includes
chl or fnat i ryoryde calciprobsonide 1gagaesium bromide Zinwebrostde nicke] tremidends,
and the |like. The chlorinating agent includes chlorine, hydrochloric acid,
hydrogen l@ipsousbiomeide; eupsig/prosmdesangethediket uryl chl ori de, nmesyl chloride,
phosphorus oxychl oride, phosphorus trichloride, phosphorus pentachloride,
N- chl or osucci ni nThenormgtal halide includuswhdoninasing agents, prominasingdgents,
referabl e
P fluorine-containing compounds, and the like.

The chlorinating agent includes chlorine, hydrochloric acid, hydrogen
10 chloride, thionyl chloride, sulfuryl chloride, mesyl chloride, phosphorus
oxychloride, phosphorus trichloride, phosphorus pentachloride,
N-chlorosuccinimide, and the like. Among them, thionyl chloride is preferable
from the viewpoint of improvement in reactivity and yield.

The brominating agent includes bromine, hydrobromic acid, hydrogen

15 bromide, thionyl bromide, phosphorus oxybromide, phosphorus tribromide,
phosphorus pentabromide, N-bromosuccinimide, and the like.

The fluorine-containing compound includes a boron trifluoride complex,
hydrogen fluoride, and the like. The boron trifluoride complex includes boron
trifluoride diethyl ether complex, boron trifluoride tefrahydrofuran complex, and

20 the like.

In the present invention, the combination of a metal halide and a nonmetal
halide is preferable from the viewpoint of improvement in reactivity and yield.
Among them, it is especially preferable to use lithium chloride as the metal
halide and thionyl chloride as the nonmetal halide, from the viewpoint of

25 improvement in reactivity and yield, and suppression of the formation of by-



fromthe viewoint of inprovenent in reactivity and yield. The brom nating
agent includes brom ne, hydrobrom c acid, hydrogen 15 broni de, thionyl
brom de, phosphorus oxybrom de, phosphorus tribrom de, phosphorus

pent abrom de, N bronpsuccininmde, and th@ |ike. The fluorine-containing
conpound i ncludes a boron trifluoride conplex, hydrogen fluoride, and the
| i ke. The boron trifluoride conplex includes boron trifluoride diethyl

et her conpl ex, boron trifluoride tetrahydrofuran conplex, and 20 the liKke.
In the presgoductsvention, the conbination of a nmetal halide and a nonnet al
halide is preferable fromthe viewpoint of inprovenent in reactivity and
yield. Anong th@henithe insctelshadisicadnidythe nehmetdd halitle arssesedi iniombintion,i de as
the netal halide and thionyl chloride as the nonnmetal halide, fromthe

vi ewpoi nt cthe 28tio wf tleymetaithalide te thetnorimetabmalidel (@hetal kaldlefngmmetski on of t he
formation of by 9 products. Wen the netal halide and the nonnetal halide
are used i rhaliwlebimodar mtio) ishpreferably Iyl to 16/ Iyehade preferatdy 261 t6/1n drome thed
hal i de (nmetal halide/nonnetal halide: nolar ratio) is preferably 1/1 to
10/ 1, 5nor e yewpeintmfyintrdvamerd/ia redatimty; field snd eeoypmics, afd suppressareot i n
reactivity, yield and econom cs, and suppression of the formation of

by- pr oduct sthe fogoatiomof hg-psedigsisit i nventi on, the above-nentioned neta

hal ide and an acid nay be used in conbination. In this case, it is

preferabl e to usBlsepimtliegpresesti imegntion; theahoyeunéentivnedapetd] hakidtamdsnl f oni ¢
acid, trifluoronethanesul fonic acid, 10 trichloroacetic acid,
trifl uor oacasid maydheiusesciatdombination. phothioedse, Wds preférable to useiam acid such
as p-toluenesulfonic acid, methanesulfonic acid, trifluoromethanesulfonic acid,
10 trichloroacetic acid, trifluoroacetic acid, acetic acid, propionic acid, formic acid
or sulfuric acid.
When the metal halide and the acid are used in combination, the ratio of
the metal halide to the acid (metal halide/acid: molar ratio) is preferably 1/1 to
10/1, more preferably 2/1 to 6/1 from the viewpoint of improvement in reactivity,
15 yield and economics, and suppression of the formation of by-products.
It is desired that the amount of the halogen source is usually 1 to 3 mol,
preferably 1.0 to 1.5 mol per 1 mol of the 2-amino-6-halogenopurine having a
protective group at 7th position or 9th position from the viewpoint of
improvement in reactivity, suppression of the formation of by-products and the
20 increase in economics.
When the 2-amino-6-halogenopurine having a protective group at 7th
position or 9th position is treated with a diazotizating agent and a halogen source,
a reaction solvent can be used. |

As the reaction solvent, an organic solvent can be favorably used.

25 The organic solvent includes, for instance, polar solvents such as



or sulfuric acid. Wien the netal halide and the acid are used in
conbination, the ratio of the nmetal halide to the acid (netal halide/acid:
nolar ratio) is preferably 1/1 to 10/1, nore preferably 2/1 to 6/1 from

t he vi ewpoi nt of inprovenent in reactivifgy, 15 yield and econom cs, and
suppression of the formation of by-products. It is desired that the anount
of the hal ogen source is usually 1 to 3 nol, preferably 1.0 to 1.5 nol per
1 nol of the 2-am no-6-hal ogenopurine having a protective group at 7th
posi tion ortefhhydrofutanpacetomitnileh, N+ dimethyiforafamidepNiN-elimethyl acetamice] vi ty,
suppression of the formation of by-products and the 20 increase in

econom cs. NMN¥methylpyréoliadunepdiinéthylosydfoxgpde ande 1 /2adinreghexyetlenes bigaaigr oup at
7th position or 9th position is treated with a diazotizating agent and a
hal ogen souwaids such asemetic acid; propinniccannd berd foratic adsl; ahd theklke. Amemg vent ,
an organi c solvent can be favorably used. 25 The organic sol vent includes,
f or i nst ancthemp N, N-dsndthplacetamidé; NMN-dimethyfatmamideamhtetrah pdrofiutani dre,

N, N- di et hyl f or mam de, N, N-di net hyl acetam de, N-nethyl pyrrolidone,

di net Byl supreferable, amdi NJN2didiateylhcotgmideaisanormer greferable from she viehwpadntaefet i ¢
acid, propionic acid and formc acid; and the |like. Anong them

N, N- di net hyigprevementin feadtidtyrandyield; amdsugpreasiontof tthefordrasionrafibyar e 5
preferable, and N, N-di met hyl acetam de is nore preferable fromthe viewpoint
of i nprovepreductsn reactivity and yield, and suppression of the fornmation
of by- products. The anmpbunt of the reaction solvent is not limted to
speci fi ed ones. The amount of the reaction solvent is not limited to specified ones. It is

desired that the amount is usually 100 to 2000 parts by weight, preferably 500 to
10 1000 parts by weight based on 100 parts by weight of the 2-amino-6-
halogenopurine having a protective group at 7th position or 9th position.

Thus, a suspension of the 2-amino-6-halogenopurine having a protective
group at 7th position or 9th position is obtained by adding the metal halide and
the 2-amino-6-halogenopurine having a protective group at 7th position or 9th

15 position to the reaction solvent. |

When the halogenating agent is used as a halogen source, the
halogenating agent and the diazotizating agent are added to the suspension of the
2-amino-6-halogenopurine having a protective group at 7th position or 9th
position. The liquid temperature of the suspension during the addition cannot be

20 absolutely determined because the liquid temperature differs depending upon the
kinds of the halogen source and the diazotizating agent, and the like. It is
preferable that the liquid temperature is -10° to 80°C or so from the viewpoint of -
improvement in reactivity and suppression of the formation of by-products.

In the reaction solution thus obtained, the formed 2,6-dihalogenopurine

25 having a protective group at 7th position or 9th position is contained.



desired that the anobunt is usually 100 to 2000 parts by weight, preferably
500 to 10 1000 parts by wei ght based on 100 parts by weight of the

2-am no- 6 hal ogenopurine having a protective group at 7th position or 9th
posi tion. Thus, a suspension of the 2-amino- 6-hal ogenopurine having a
protective group at 7th position or 9th position is obtained by adding the
netal halide and the 2-am no-6-hal ogenopurine having a protective group at
7th position or 9th 15 position to the reaction solvent. \Wen the

hal ogenat i ng ageThe pmotectint group ofshopdrdihalogeropurivee carebodepratacal bgent and
the di azotizating agent are added to the suspension of the

2- am no- 6- haldigewapstrtortke heactiog selutiont €ltid deprgteotipn af thet propexsivei groupts 9t h
position. The li1quid tenperature of the suspension during the addition
cannot be 2frdédoutired wedklyeadidicesdlimg fiseinstaace, af thelpHeofiBetoaT.uMéheti f f er s
dependi ng upon the kinds of the hal ogen source and the diazotizating
agent, and thBeeddtion solutiorsis sirozgly adii, it tiag Hei agijusied tnPes dthyre is - 10
to 80C or so fromthe viewpoint of inprovenent in reactivity and

suppr §ssi omdding be idangmaici base siclbys p hgdrogeacarbonath®r neachomate,ylant i on t hus
obt ai ned, the fornmed 2, 6-di hal ogenopurine 25 having a protective group at
7t h posi ti corganichiase soch as tricthglamimé.ai ned. 11 The protective group of the
2, 6- di hal ogenopuri ne can be deprotected by adding water to the reaction
sol ution. The dephofaaidddi®6aiihalogemomirietcancbegeolleptedsby sudrjedtarg thet i n a
weakly acidic solution, for instance, at the pHof 3 to 7. Wen the
reacti on saesulting sotutir torayl aftezetretitment by apkdnwentidial atithed.ed to 3 to 7 by 5
addi ng an inorgani c base such as a hydrogencarbonate or a carbonate, or an
organi ¢ base sucForaastancetthy fermedk2,6-dihalogenopurine can be collected as crystals

10 by extracting the formed 2,6-dihalogenopurine from the reaction solution with
acetonitrile, ethyl acetate, methyl isobutyl ketone or the like, and thereafter
concentrating the extract. Alternatively, the formed 2,6-dihalogenopurine can be
collected by adding to the extract, for instance, a basic aqueous solution such as
aqueous sodium hydroxide to extract the 2,6-dihalogenopurine, adding an acid

15 such as hydrochloric acid thereto to neutralize the aqueous solution, and filtering
the precipitated 2,6-halogenopurine crystal. Thereafter, the 2,6-halogenopurine
may be purified and dried by a conventional method.

Thus, according to the present invention, a desired compound
2,6-dihalogenopurine can be conveniently and efficiently prepared by using an

20 inexpensive 2-amino-6-halogenopurine having a protective group at 7th position

or 9th position as a starting material.

The present invention will be more specifically described on the basis of
‘the following examples, without intending to limit the present invention thereto.

25



The formed 2, 6-di hal ogenopurine can be coll ected by subjecting the
resulting solution to an after-treatnent by a conventional nethod. For

i nstance, the formed 2, 6-di hal ogenopurine can be collected as crystals 10
by extracting the fornmed 2, 6-di hal ogenofd@rine fromthe reaction solution
with acetonitrile, ethyl acetate, nethyl isobutyl ketone or the Iike, and
thereafter concentrating the extract. Alternatively, the forned

2, 6- dlhalogenopurlne can be coIIected by addlng to the extract, for

i nst ance, aExmmple lafRrepars 9% Anetylr2ramino-Gghlosopursne]i um hydrOX|de to
extract the 2, 6- dlhalogenopurlne addlng an aC|d 15 such as hydrochloric
acid thereto to Aemlxrtwﬂeld&&%gdﬁ@@mel)sxflweﬂc)anh)a}ndet 202.4rg (%500 niod)

preci pitated 2, 6-hal ogenopurine crystal. Thereafter, the 2, 6-hal ogenopuri ne
may be puridfi tedthyhatndrelamﬂ 189. égc(drﬁibmbl)a)fal ammméebhl(ﬁtupsnnamrsﬂlrregl ato t he
present invention, a desired conpound 2,6-dihal ogenopurine can be

conveni ent |80 °ghbref iouri SFite msphtmgasmepbﬁswmwasngoalnd aP @57 G eamkthereafter

2- am no- 6- hal ogenopurine having a protective group at 7th position or 9th
posi t bon addiluted sith 400 md: ef todueneThnd theediduted isolutioni was filtetedb&heor e
specifically described on the basis of the follow ng exanples, wthout

i nt endi ng tresultingtcrysialsprers snspdanded in 300 mhef esqprolz@oi,zammuq;ensmn

[ Preparation of 9-Acetyl-2-am no-6-chloro urine] A mxture of 204.2 g (2.00
mol ) of acewasfilteteddigadre, The 2esulting erystalsweje dréd atr 6@ hyndarireducedd 169. 6 g
(1.00 nol) of 2-am no-6-chloropurine was stirred at 80C for- 1 hour. The
resul ting spregrme,itorgivglt8g egwmtemwdeanﬂ thereafter 5 diluted with 400

m. of toluene, and the diluted solution was filtered. The
9-acetyl-2-amino-6-chloropurine (yield 100%).

10 [Physical properties of the resulting 9-acetyl-2-amino-6-chloropurine]
'H-NMR (400 MHz, DMSO-dg): 8(ppm) = 2.83 (s, 3H), 7.26 (br, s, 2H),

8.55 (s, 1H) |
BC-NMR (100 MHz, DMSO-ds): 8(ppm) = 24.6, 124.0, 139.7, 150.1, 152.9,
160.1, 167.7

15
Example 2 [Preparation of 2,6-Dichloropurine]

In 160.0 g of N,N-dimethylacetamide was dissolved 16.0 g (0.377 mol) of

lithium chloride. Thereafter, the mixture was cooled to 30°C, and 20.0 g
(0.095 mol) of 9-acetyl-2-amino-6-chloropurine was added thereto. To the

20 resulting suspension was added 11.8 g (0.099 mol) of thionyl chloride together

with 16.6 g (0.14 mol) of isoamyl nitrite at a temperature of at most 10°C over a
period of 1 hour. After the addition, the mixture was stirred at room temperature
for 3 hours.

After the termination of the reaction, 16.0 g of sodium hydrogencarbonate

25 and 160 g of water were added to the reaction solution. The reaction solution



resulting crystals were suspended in 300 nL of isopropanol, and the
suspension was filtered again. The resulting crystals were dried at 60C
under reduced pressure, to give 211.8 g of white powder of

9-acetyl -2-am no-6-chloropurine (yield 180% . 10 [Physical properties of
the resulting 9-acetyl -2-am no-6-chloropurine] 1H NVR (400 MHz, DVBO- d6):
8(ppm = 2.83 (s, 3H), 7.26 (br, s, 2H), 8.55 (s, 1H 13C- NWR (100 MHz,
DVMSO-d6): 8(ppm) = 24.6, 124.0, 139.7, 150.1, 152.9,6 160.1, 167.7 15
Exanpl e 2 [Wasmalpzadby bigheperfoimsncedisyid chomatagrapbyo As aresult, it was

N, N-di et hyl acet am de was di ssolved 16.0 g (0.377 nol) of _lithium

chl ori de. TloendahatelS.0 gf L6-dichleropusing svaseepntaingd @) thengactiorpsejuiion09s nol )
of 9-acetyl -2-am no-6-chl oropuri ne was added thereto. To the 20 resulting
suspensi on Tasreadtien yield svas 5?4)0%99 mol ) of thionyl chloride together wth
16.6 g (0.14 nol) of isoanyl nitrite at a tenperature of at nost 10C over a
peri od of 1 hourThe\faastioniseludivn wasextracies five times widk 180imk of ethylr oom
tenperature for 3 hours. After the term nation of the reaction, 16.0 g of
sodi uf hydrasgtate.adbosatrectsogergreomisned; apfl thereaftenerteaciertiegrin wideewithact i on
solution. The reaction solution 13 was analyzed by high-perfornmance |iquid
chr omat ogr aithg of a#Nr-agusous sodiemiysiroxide aad extracted omeg with 30 g of a

2,6-di chl oropurine was_contained in the reaction solution. The reaction
yiel d was 8iNeggeous sodium hydroxide. The resulting alkali extracts were combined, and

thereafter the pH was adjusted to 5 with a 35% hydrochloric acid to precipitate
crystals under acidic conditions. After the filtration, the resulting crystals were
10 dried at 60°C under reduced pressure, to give 12.6 g of pale yellowish powder of
2,6-dichloropurine (yield: 70.5%).
[Physical properties of the resulting 2,6-dichloropurine]
Melting point: 188°-190°C (literature value: 188°-190°C)
'H-NMR (400 MHz, DMSO-de): 8(ppm) = 8.74 (s, 1H), 14.15 (s, 1H)
15 BC-NMR (100 MHz, DMSO-dg): 8(ppm) = 128.3, 147.2, 150.6, 155.9

Example 3

The same procedures up to the analysis of the reaction solution as in
Example 2 were carried out by using 14.4 g (0.14 mol) isobutyl nitrite in place of
20 16.6 g (0.14 mol) isoamyl nitrite used in Example 2.
The reaction solution was analyzed. As a result, the reaction yield of the

resulting 2,6-dichloropurine was 79.6%.

Example 4

25 The same procedures up to the analysis of the reaction solution as in



The reaction solution was extracted five tines with 150 nL of ethyl 5
acetate. The extracts were conbined, and thereafter extracted again tw ce
with 30 g of a 4N-aqueous sodi um hydroxi de and extracted once with 30 g of
a 2N-aqueous sodi um hydroxide. The resuMting alkali extracts were

conbi ned, and thereafter the pH was adjusted to 5 with a 35% hydrochloric
acid to precipitate crystals under acidic conditions. After the
filtration, the resulting crystals were 10 dried at 60C under reduced
pressure, tBxample 2wes earsiedgart by psingold-41g (Foldamoldert-butpl itrite inmbager i ne
(yield: 70. 50?. [ Physical properties of the resulting 2,6-dichloropurine]
Mel ti ng poioft16.6 g301lgbmol) isoamst nitutesed én Exggpl®8C) ' H- NVR (400 Mz,
DMSO-d6): 8(ppm) = 8.74 (s, 1H), 14.15 (s, 1H 15 13C- NWR (100 Mz,

DVSO- d6) :  8( ppm) The meagtign solrtion wasanabyzedssADa Fs@uip e attien yighd opthecedur es
up to the analysis of the reaction solution as in Exanple 2 were carried
out by usi rgsulting 26-dichlarapsirineiwaso{Q.4¥%.ni trite in place of 20 16.6 g
(0.14 nol) isoanyl nitrite used in Exanple 2. The reaction solution was
anal y3ed. As a result, the reaction yield of the resulting

2, 6-di chl oropuri ne was 79.6% Exanple 4 25 The sane procedures up to the
anal ysi s ofExamplegnction solution as in 14 Exanple 2 were carried out by
using 14.4 g (0.14 nol) tert-butyl nitrite in place of 16.6 g (0.14 nol)

i soanyl nitrite Thesame procedpres up totthe analysisiofithe stactiossolidipnaasiny zed. As a

result, the reaction yield of the L
Example 2 were carried out by using 13.4 g (0.099 mol) of sulfuryl chloride in

place of 11.8 g (0.099 mol) of thionyl chloride used in Example 2.
10 The reaction solution was analyzed. As a result, the reaction yield of the

resulting 2,6-dichloropurine was 73.7%.

Example 6

The same procedures up to the analysis of the reaction solution as in
15 Example 2 were carried out by using 15.2 g (0.099 mol) of phosphorus
oxychloride in place of 11.8 g (0.099 mol) of thionyl chloride used in Example 2.
The reactioﬁ solution was analyzed. As a result, the reaction yield of the

resulting 2,6-dichloropurine was 65.2%.

20 Example 7

The same procedures up to the analysis of the reaction solution as in
Example 2 were carried out by using 160.0 g of N,N-dimethylformamide in
place of 160.0 g of N,N-dimethylacetamide used in Example 2.

The reaction solution was analyzed. As a result, the reaction yield of the

25 resulting 2,6-dichloropurine was 68.3%.



resulting 2,6-dichloropurine was 70.1% 5 Exanple 5 The sane procedures up
to the analysis of the reaction solution as in Exanple 2 were carried out
by using 13.4 g (0.099 nol) of sulfuryl chloride in place of 11.8 g (0.099
nol ) of thionyl chloride used in Exanpl d52. 10 The reaction sol ution was
anal yzed. As a result, the reaction yield of the resulting
2,6-dichloropurine was 73. 7% Exanple 6 The sane procedures up to the

anal ysis of the reaction solution as in 15 Exanple 2 were carried out by
using 15.2 g (0.099 nol) of phosphorus oxychloride in place of 11.8 g
(0.099 nol) _of thionyl chloride used in Exanple 2. The reaction solution
was anal yzeldxampleB result, the reaction yield of the resulting

2, 6-dichloropurine was 65.2% 20 Exanple 7 The sane procedures up to the
anal ysi s of the Teasame pregsiduresop tsthe analygisrafithe peagtion solrtianeas isut by
using 160.0 g of N, N-dinethylformam de in place of 160.0 g of

N, N- di net hyExarapks werecardgicd outhymsing 100.Ggeofitetsahydsafuran in plage wds

anal yzed. As a result, the reaction yield of the 25 resulting

2, 6- dbchl or tYiL0 igrf NaN-désetdndacetangigdg aspd isExpmplea?e procedures up to the

anal ysis of the reaction solution as in Exanple 2 were carried out by
usi ng 160.0 g of Thergagtoasehutiognwananalyzed. #As a result, the reaction yield of the

resulting 2,6-dichloropurine was 56.0%.

Example 9
10 To 100 mL of N,N-dimethylacetamide were added 10.0 g (0.236 mol) of

lithium chloride, 10.0 g (0.059 mol) of 2-émino-6-chloropurine and
7.2 g (0.071 mol) of acetic anhydride, with stirring. The temperature of the
resulting suspension was raised to 45° to 50°C, and stirred for 45 minutes. The
resulting reaction solution was cooled to at most 10°C, and 7.4 g (0.062 mol) of
15 thionyl chloride was added together with 10.4 g (0.089 mol) of isoamyl nitrite to
the reaction mixture over a period of 1 hour. After the addition, the mixture was
stirred at a temperature of at most 15°C for 17 hours.
The reaction solution was analyzed. As a result, the reaction yield of the
resulting 2,6-dichloropurine was 76.6%.
20
Example 10
The amount 1.00 g (4.72 mmol) of 9-acetyl-2—amin6-6-chloropurine and
1.00 g (7.02 mmol) of boron trifluoride-diethyl ether complex were mixed with
25 mL of tetrahydrofuran. The resulting mixture was heated to 45° to 50°C, and

25 1.10 g (9.39 mmol) of isoamyl nitrite was added thereto in a thin stream. After



5 160.0 g of N, N-di nethyl acetam de used in Exanple 2. The reaction solution
was analyzed. As a result, the reaction yield of the resulting

2, 6-di chl oropuri ne was 56.0% Exanple 9 10 To 100 niL of

N, N- di met hyl acet am de were added 10.0 g160.236 nol) of [lithiumchloride,
10.0 g (0.059 nol) of 2-am no-6-chloropurine and 7.2 g (0.071 nol) of
acetic anhydride, with stirring. The tenperature of the resulting

suspensi on was raised to 45 to 50C, and stirred for 45 mnutes. The

resul ting rthatérmmnation of thenadditor anh ¢hintstream, thessoldida) was dtifred for (0. 062
mol ) of 15 thionyl chloride was added together with 10.4 g (0.089 nol) of

i soany! ni tadditéonial onehwur.c Thereafiteni 54 mleofowater swasadded tothelsohation, aaflt er t he
addition, the mxture was stirred at a tenperature of at nost 15C for 17
hours. The theamixiura veas extiastedvarithanethylisdbutsibketone £50 mL,itheice)eabhe on yi el d
of the resulting 2,6-dichloropurine was 76.6% 20 Exanple 10 The anount
1.00 g (4. Zganiclsplnt Svasahistylledbunder medwgedipiressupe) anddharesultin®®@sigue7. 02
nmmol ) of boron trifluoride-diethyl ether conplex were mxed with 25 nL of
t et r abydr ofwasapurified by s#lidat galghromatogeaphastongiae 8% g (226tomed))f and 25 1. 10
g (9.39 mol) of isoanyl nitrite was added thereto in a thin stream After
16 t he t er r2-flabro6-dflotdparindyicld8%).a thin stream the sol ution was
stirred for, additional one hour. Thereafter, 50 nmL of water was added to
the sol uti ob]-NVIR (DMSOrdx): u8.69\ssI Xt racted with methyl isobutyl Kketone

(50 . hrli%?lleII?]%MSO-ds): 128.0, 147.4, 148.4, 155.0, 157.1
MS (E1) m/z 174 (M*, 35), 172 (M*, 100), 137 (43)
10
Example 11
The same procedures as in Example 10 were carried out except that 6 mL
of a12% hydrogeh fluoride-1,2-dimethoxyethane solution was used in place of

the boron trifluoride-diethyl ether complex used in Example 10, and that the

15 reaction temperature was changed to -10°C, to give 2-fluoro-6-chloropurine.

Example 12

The same procedures up to the analysis of the reaction solution as in
Example 2 were carried out by using 9.5 g (0.099 mol) of methanesulfonic acid
20 in place of 11.8 g (0.099 mol) of thionyl chloride used in Example 2. The
reaction solution was analyzed. As a result, the reaction yield of the resulting

2,6-dichloropurine was 68.5%.

Example 13

25 The same procedures up to the analysis of the reaction solution as in



organi ¢ solvent was distilled under reduced pressure, and the resulting
residue 5 was purified by silica gel chromatography, to give 0.39 g (2.26
mol ) of 2-fluoro-6-chloropurine (yield: 48%. 'H NVR (DVMSO d6): 8.69 (s,
1H) 13C-NWR (DVMSO-d6): 128.0, 147.4,148.14,155.0, 157.1 MsS (HE) nmlz 174
(M+, 35), 172 (M+, 100), 137 (43) 10 Exanple 11 The sane procedures as in
Exanpl e 10 were carried out except that 6 nL of a 12% hydrogen
fluoride-1, 2-di net hoxyet hane sol ution was used in place of the boron
trifluori deExtimpley2 wetdearriedomk by using#.Og @QHthinel)1df, sudfudict dead int place 5
reaction tenperature was changed to -10C, to give 2-fluoro-6-chloropurine.
Exanpl e 12 el .8 @ni®.09%metjofahionyl chloride woedly Exsmple 2hdheaeaadtioon sol ution
as in Exanple 2 were carried out by using 9.5 g (0.099 nol) of

met hanesul fsohatforawiad an2lyzed Plsacesult, the réacgiondiciddfithe yesultinghi onyl chl ori de
used in Exanple 2. The reaction solution was anal yzed. As a result, the
reaction yiZzbdliohlordpurireswhs 71§%.2, 6- di chl oropuri ne was 68.5% Exanple 13
25 The sane procedures up to the analysis of the reaction solution as in 17
Exanpke 2 were carried out by using 4.9 g (0.050 nol) of sulfuric acid in
place of 11.8 g (0.099 nol) of thionyl chloride used in Exanple 2. The
reacti on sINDUSTRIMds APBLICABILEEYa result, the reaction yield of the
resul ting

According to the process of the present invention, there can be
conveniently and efficiently prepared a 2,6-dihalogenopurine by using an
inexpensive starting material. The resulting 2,6-dihalogenopurine can be

10 suitably used in the preparation of nucleoside derivatives described inJ. Org.

Chem. 57, 3887-3894 (1992).



.2,6-dichloropurine was 71.6% 5 | NDUSTRI AL APPLI CABI LI TY According to the
process of the present invention, there can be conveniently and
efficiently prepared a 2, 6-di hal ogenopuri ne by using an inexpensive
starting material. The resulting 2, 6-di H8l ogenopurine can be 10 suitably
used in the preparation of nucleoside derivatives described in J. Og.

Chem 57, 3887-3894 (1992). 18 CLAIMS 1. A process for preparing a

2, 6- di hal ogenopurine, conprising treating a 2-am no-6-hal ogenopuri ne
having a protective group at 7th posi€1d&h6$ 9th 5 position with a

di azoti zati ng agent and a hal ogen source. 2. The process according to claim
1, wherein the 2-am no-6-hal ogenopurine having a protective group at 7th
position or 9th position is a 9-acyl-2-am no-6-hal ogengpurine. 10 3. The
process accbr di nggrocqsséonp@pamngraéi:ﬁ-dlhzéogemwlrmz, SQMBHSINGAIBgEESuri ne i s
a 9-acetyl - 2-am no- 6- hal ogenopurine. 4. The process_according to any one of
clains 1 t2-3mingrérkalagenapuring havinge preiectig siguptat i7th ppsiHeR &F It ni t rous
acid. 5. The process according to claim4, wherein the ester of nitrous
acid §s i spmsttjon wiithrd diezotizating agenhpd pthalagentsepiceput yl nitrite. 20 6. The
process according to any one of clains 1 to 5, wherein the hal ogen

2. The process according to claim 1, wherein the 2-amino-6-halogenopurine
having a protective group at 7th position or 9th position is a

9-acyl-2-amino-6-halogenopurine.

10
3. The process according to claim 2, wherein the 9-acyl-2-amino-
halogenopurine is a 9-acetyl-2-amino-6-halogenopurine.
4. The process according to any one of claims 1 to 3, wherein the

15 diazotizating agent is an ester of nitrous acid.
3. The process according to claim 4, wherein the ester of nitrous acid is
isoamyl nitrite, isobutyl nitrite or tert-butyl nitrite.

20 6. The process according to any one of claims 1 to 5, wherein the halogen

source is a combination of a metal halide with a nonmetal halide.

7. The process according to claim 6, wherein the metal halide is lithium
chloride, and the nonmetal halide is thionyl chloride.

25



source is a combination of a netal halide with a nonnetal halide. 7. The
process according to claim®6, wherein the netal halide is |lithium
chloride, and the nonnetal halide is thionyl chloride. 25 19 8. The process
according to any one of clainms 1 to 5, wi9erein the hal ogen source is a
conbination of a netal halide with an acid. 9. The process according to any
one of clains 1 to 8, wherein a protective 5 group is introduced at 7th
position or 9th position of the 2-am no-6 hal ogenopurine, and the resulting
2- am no- 6- Ml og€fhpprdcess acoordingao pnytoactaf wiaimgrlotopS,avhetein thedialogem or 9t h
position is treated with a diazotizating agent and a hal ogen source. 10
10. The pr coasee Beccombingtion of laahetabhaldeewsthrant doéd.pr ot ective group is an
acyl group. 11. The process according to claim 10, wherein the acyl group
is acetyl group. 15 12. A process for preparing a
9- acyl - 2- am no- 6- hal ogenopurine, conprising treating a
2- am no- 6- Ml ogeThgprocess acdonding tacayl anernd chgest] for8,twkerpimes pratectiNe a
base. 13. The process according to claim 12, wherein the base is
triet Byl am greup29iritdodithé ap7ticpesitiaic onPth papition of ther@-atinw-6:3, wherein the
acylating agent is acetic anhydride. 15. The process according to any one
of cl ai ms lhalogénopunmecamd thearckulting@hamio-6chalageniopuriné havingreepodedtaieni ng
conpound.

group at 7th position or 9th position is treated with a diazotizating agent and a

halogen source.

10 10.  The process according to claim 9, wherein the protective group is an acyl

group.

11.  The process according to claim 10, wherein the acyl group is acetyl group.

15 12. A process for preparing a 9-acyl-2-amino-6-halogenopurine, comprising
treating a 2-amino-6-halogenopurine with an acylating agent in the presence of a

base.

13.  The process according to claim 12, wherein the base is triethylamine.
20
14,  The process according to claim 12 or 13, wherein the acylating agent is

acetic anhydride.

15.  The process according to any one of claims 1 to 5, wherein the halogen

25 source is a fluorine-containing compound.



20 16. The=process according to claim 15, wherein the fluorine-containing
conpound is a boron trifluoride conplex. 5 17. The process according to
claim 16, wherein the boron trifluoride conplex is boron trifluoride

di et hyl ether conplex. 18. The process @ocording to claim 15, wherein the
fl uori ne-contai ning conpound is hydrogen fluoride. 10

16.  The process according to claim 15, wherein the fluorine-containing

compound is a boron trifluoride complex.

5 17.  The process according to claim 16, wherein the boron trifluoride complex

is boron trifluoride diethyl ether complex.

18.  The process according to claim 15, wherein the fluorine-containing
compound is hydrogen fluoride.

10



