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METHYLPHOSPHONATE Technical Field [I] The present
invention relates to a new process for preparing a
conmpound of the followng formula (2): [2] HO- o -
E-o-< O[3l (2) [4] [5] ,'which is a key
internedi ate for synthesizing an antiviral
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[3] , which is a key intermediate for synthesizing an antiviral (particularly, against

hepatitis B virus) nuclcoside analogue of the following formula (1):
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9] The present invention also relates to new intermediates, and a process for preparing

the compound of formula (1) [compound (1), below] from the compound of formula
(2) [compound (2), below] prepared according to the present invention.

(10]

Background Art

[11j The compound (1) is a therapeutic agent against hepatitis B (Korean Patent
Application No. 2002-0003051, WQ 02/057288), and the compound (2) can be used as
an important reactant together with a compound of the following formula (3):

[12]




[13] (3) [14] [15] in which X represents fluorine,
chlorine, bromne, or iodine, for preparing the
compound (1). [16] [17] Such purine derivatives as
- .the, caompound (1) are known to have anticancer and
antiviral activities, and ten (10) or nore Kkinds of
such derivatives including AZT, 3TC, ACV, etc. are
al ready comercially available. [181 [19] The
compound (2) used as an inportant internediate for
preparing the conpound (1) has been prepared

accordi ng Xo the process depicted in the foll ow ng
React i on chene -1: [20] [21] Reaction Schenme 1 [221
TBDPSCI Er, MOQhL OH HO"YO -,, TBDPSO -y
THDPSO OAHP (4) (5) (6) LTe, DBM' | Doff

20- -- O-P. OP. OT, Meoff THDPSQO r
(2) [231 4] The above process of Schene 1 uses
[13¢t hyl (Bl ycol ate of the following fornmula (4): [251 0

[14k0i ~O [261 (4) [271 [281 as a starting material .
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compound (1).
[16]
[17] Such purine derivatives as the compound (1) are known to have anticancer and

antiviral activities, and ten (10) or more kinds of such derivatives including AZT, 3TC,

ACY, efc. are already commercially available.
[18] |
[19] The compound (2) used as an important infermediate for preparing the compound

(1) has been prepared according to the process depicted in the following Reaction

Scheme 1:
[20]
[21] Reaction Scheme 1
[22]
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[24] The above process of Scheme 1 uses ethyl glycolate of the following formula (4):
{25]
4]

HO 0/\
[26] G
[27]
(28] as a starting material.
[29]

-[30] In the process of Scheme 1, ethyl glycolate of formula (4) is combined with -




3 butyl (di phenyl)silyl chloride to give the conpound
of formula (5), which is reacted wth ethyl nmagnesi um
brom de and titaniumtetrai sopropoxide according to
the process (Syn. Lett, 07, 1053-1054, 1999) known in
the art to give the cyclopropyl alcohol conpound of
formula (6), which is then 3%btained as a solid from
hept ane. Thus obtai ned conmpound of forrmula (6) is
di ssol ved in dinmethyl formam de and reacted with
['ithiumt-butoxide and dii sopropyl br ononet hyl
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tep synt hesi zing the c ound of fornula (7) are
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t he ggriQ@@sasdiher preparing the conpound (2), and as a
B3LGSU|t found that the problens of the earlier process
s nentioned above can be overcone by use of trityl
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The . d that the conpound (1) can be
bt g?,drﬁ%gﬁ?%ﬁ ?% @?%‘ng%ladz’g of highly pure conpound

(35 2) thus obtained, and then conpleted the present
i nvention. [37] [ 38]Didtlesuee of the lavendiopect of the

[36PT €S €Nfne i RVER InkHiork fud KdaLiOMY H6did BENpRBIOREFScdsfor preparing
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pr e padyi(dighchisiGIRRBIdO e ardactant to give the compound (2) in high purity. The

inventors aiso found that the compound (1) can be obtained in high yicld by use of
highly pure compound (2) thus obtained, and then completed the present invention,

[37]

[38] Therefore, an object of the present invention is to provide a new process for
preparing the compound (2).

[39]

[40] It is another object of the present invention to provide new intermediates obtained
during the process of preparing the compound (2).

(41]

[42] It is a further object of the present invention to provide a process for preparing the

nucleoside analogue of formula (1) useful as an antiviral agent using the compound (2)

obtained by the process according to the present invention.




[41] [42] It is a further object of the present

invention to provide a process for preparing the

nucl eosi de anal ogue of formula (1) useful as an

antiviral agent using the conmpound (2) obtained by

the process according to the present invention. 4

[43] [44] The present invention provides a process for

prepari ng the conpound (2) conprising the steps of

reacting the compound of fornula (4) with trityl

chloride to prepare trityloxy-acetic acid ethyl ester
[mwf the following fornula (8): [45] 110 O [46] (8),

[ad) 471 fﬁ%%&%&? rglé‘lﬁmﬁ BHRRU Y Bese B Fflfind B2 cotolind oS!

magnesl| U
1-t ﬂoml%%@yth%%th YG%‘P% s%%e?apd ofoma (¢ by ittoiifvhghloride to
f or rdpare(u@tyloxy-48iic aiddthyXester oh@E fqll@ying f&aiula (§)51]
[4sgonmbi ning the 1-trityl oxymethyl -cycl opropanol of
formula (§) W th diiso- propylbromo-nethyl phosphonate
in aM8olye in the presence of a base to prepare
(1-trity? oxynethyl -cycl opr opoxynet hyl) - phosphoni ¢ acid
[460i | sop8pyl ester of the followng formula (10): [52]
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[48put the process of the present invention,
N ne mol i done (NWMP) can be nore preferably
sel e s a solvent for the conbination step of the
a9ty %propyloxy group of fornmula (9) with the
Oéhospﬁ hate group to give the conpound (2) in better
ield and purity. [58]
[51] combining the 1-trityloxymethy!-cyclopropanol of formula (9) with diiso-
"~ propylbromo-methylphosphonate in a solvent in the presence of a base to prepare

(1-trityloxymethyl-cyclopropoxymethyl)-phosphonic acid diisopropyl ester of the

following formula (10):

[52]
no’?sowjkgia

[53] (10

(54]

[55] as a solid form, and converting the trityl group of the compound of formula (10}
into hydroxy! group.

[56]

{571 ‘When carrying out the process of the present invention, N-methylpyrrolidone
(NMP) can be more preferably selected as a solvent for the combination step of the cy-
clopropyloxy group of formula (9) with the phosphonate group to give the compound
(2) in better yield and purity.

[58]

[59] The process of the present invention can be depicted as the following Reaction
Scheme 2.

[60]

[61] Reaction 2:

[62]




[59] The process of the present invention can be
depicted as the foll ow ng Reaction Schene 2. [60]

[61] Reaction Schene 2: [62] 5 ~ TA, Pyridine "Tro
PMg)C, Ti(08 Oy ~- pHno-YOHOC a O 8 THE (8) (9)
(4) LTD, DBM® NWMP ( RO-< TFA/H, O 0 RO-4 HO-L, O~/ pb~
Acetone TrO -Or (2) (10) P63] in which X represents
fluorine, chlorine, bromne, or iodine. [64] [65] The
preferabl e anount of each reactant and reaction
conditions including reaction tenperature and

purificati onmpPhReESS g peed, f | cal | yg expl ai ned
bel owa 851 'F’f’r\gtw/

Hwe?gbbr‘eﬁoa ons used in the
present ®speci fication;are defined as fwol | ows: [68]

Tr:
[71] THF: Tetrahydrofuran [72] EA Et

Pr: Isopropyl ré] LTB: Lithiumt- buté)x_élle [ 75]

Tri®yl [69] Et: Ethyl [ 70] EDC. 1, ZHQ;F hl.oroet hane
msiCet ate [ 73]

Di i sopro

NMVP: N-neth %P | i don®ML¥6] DB
| | Wr%o yl ~phasphonat® 77] “WIBE: Met hyl

t-butyl ether [78] TFA: Trifluoroacetie acid [79]
MDC: Met hyl ene @nl ori de 80] AN: Acetonitrile

[63]
[64]
[65]

[66]
[67]
[68]
[69]
[70]
[71]
[72]
(73]
[74]
[75]
[76]
[77}
(78]
[79]
[80]
[81]
[82]
[83]

in which X represents fluorine, chlorine, bromine, or iodine.

The preferable amount of each reactant and reaction conditions including reaction
temperature and purification process may be specifically explained below.

First, the abbreviations used in the present specification are defined as follows:
Tr: Trityl

Et: Ethyl

EDC: 1,2-Dichloroethane

THF: Tetrahydrofuran

EA: Ethy] acetate

i Pr: Isopropyl

LTB: Lithium #butoxide

NMP; N-methyl pyrrolidone

DBMP: Diisopropylbromomethyl phosphonaie
MTBE: Methyl i-butyl ether

TFA: Trifluoroacetic acid

MDC: Methylene chloride

AN: Acetonitrile

Min: Minute

In the first reaction step of ethyl glycolate of formula (4) with trityl chloride, 1.0
equiv. of trityl chloride (TrCl) and 1~1.3 equiv. of pyridine are added to 1.0~1.5 equiv.

- of the compound of formula (4), and the mixture is stirred in the presence of EDC at

about 30~60 °C . After the stirting, an acid-base treatment to the mixture gives the
compound of formula (8}, which is then treated with hexane to be converted into a
solid form, or used in the next reaction without further purification. To the compound
of formula (8) are introduced 2.1~3.1 equiv. of ethyl magnesium halide, preferably,
ethyl magnesium chloride or ethyl magnesium bromide, and 0.2~0.6 equiv. of titanium
tetraisopropoxide, and Kulinkovich reaction (J. Am. Chem. Soc., 1995, 117,




[81] Mn: Mnute [82] [83] In the first reaction step
of ethyl glycolate of fornmula (4) with trityl

chloride, 1.0 equiv. of trityl chloride (Trd) and
1-1.3 equiv. of pyridine are added to 1.0-1.5 equiv.

of the conmpound of formula (4), and the m xture is
stirred in the presence of EDC at about 30-60 C .
After the stirring, an acid-base treatnment to the

m xture gives the conpound of fornmula (8), which is
then treated with hexane to be converted into a solid
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[&fenperature After the stirring, an acid-base
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[88¢hl oride. [84] [85] The process of the present
[891 nvent Tieroppe@uid () prepired yohp ahonelpro@ys is A kéyi igtermdiaid fpr syn-
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the (ipresent invention further provides these novel
Hnter medi ate conpounds. [88] [89] The conpound (2)
Frepared by the above process is a key internediate

[91 or syn- thesizing the nucl eosi de anal ogue of formula
(1) as nenti onelalnl oz:1bo<e. Specifically, the
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[92] (11
[93]
[94] in which L represents a leaving group, preferably, methanesulfonyloxy, para-

toluenesulfonyloxy, or halogen, coupling the compound of formula (11) with the
compound of formula (3) to prepare a compound of the following formula (12):
[95]




compound (1) can be prepared by a process conpri sing
the steps of introducing a Ileaving group into the
compound (2) to prepare a conmpound of the follow ng
formula (11): [90] [91] O O< L~O-P~-O1 [92] (11)

[ 93]

[94] in which L represents a | eaving group

pref erably, nethanesul fonyl éxy, para-

t ol uenesul f onyl oxy, or hal ogen, coupling the conmpound
of formula (11) with the conpound of formula (3) to
prepare a conpound of the followng formula (12):

[95] 7 X O P-0 Y 11 -< | Nr O H2N [96] (12) [97]
[98] in wﬁich X is defineg _as above, hydrolyzing the

co

mpgund Yor a (12? to  prepare a conmpound of the
f ol | owATR oM 3)\:PL%9]\1/><\N'~'VOH N/ O H2N
[100] #13)) [101] [102]in whnch X is defined as

above,‘vsﬁﬁving the grodp X fromthe conpound of
formul a/(13) and concurrently introducing
t - but y¥ar bonyl oxymet hyl group into the phosphonic

[9
(97]
[98]

[99]

[100]
[101]
[102]

[103]
[104]

[105]
[106]

[107]
[108]

[109]
[110]

(ﬁcid ngety. [103] [104] The detailed reaction
condi t1ons of the above process are described in the

in which X is defined as above, hydrolyzing the compound of formula (12) to
prepare a compound of the following formula (13):

x N=\N\X '
\ﬁ,%gr’ 0~ pP—oH
o I

8 °

H,N
(13)

in which X is defined as above, removing the group X from the compound of
formula (13) and concurrently introducing t-butylcarbonyloxymethyl group into the
phosphonic acid moiety.

The detailed reaction conditions of the above process are described in the
applicant's prior application (Korean Patent Application No. 2002-0003051, WO
02/057288). Therefore, the present invention provides a process for preparing the
compound (1) from the compound (2) prepared by a process depicted in Reaction
Scheme 2.

The present invention will be more specifically explained by the following
examples. However, it should be understood that these examples are intended to
illustrate the present invention but not in any manner to limit the scope of the present

invention.

In the examples below, the HPLC conditions for determining the completion of

reaction are as follows:

[HPLC conditions]




applicant's prior application (Korean Patent
Application No. 2002-0003051, WO 02/057288).
Therefore, the present invention provides a process
for preparing the conpound (1) fromthe conpound (2)
prepared by a process depicted in Reaction Schene 2.
[ 105] [106] The present in¥ention will be nore
specifically explained by the followi ng exanples.
However, it should be understood that these exanples
are intended to illustrate the present invention but
(1Pt | NCaimin: MRAPRRAHal O {Type:MG Be ; seepes ofD khso py esent

[IIEE\’em\'f‘VQ%ienFﬂx 7]) 25[1;}'68] In the exanpl es bel ow, the

ons ‘for determ ning the conpletion of
[Ur”leact.%w’"éﬁtfe 19498 | ows: [109] [110] [HPLC
[11dbndi tGredis]t cadifobdStdri: COSA A O/ ATIHLISh IEAREmE: 80 {lyimen: MG
{115] 0, (ﬁl(i),eionﬁn:ﬁ)/@o,ll-z%mﬁ%@ 0 ) [112] Wavelength ().
; 2540[113] Flowrate: 1.0 O /mn [114] G adient
c]ondltlon Start: 20/80 (H 2 O'AN, 0.1% TFA), 5min: 20
[1}7/Bo, 7f%amples] 115] 0/ 100, 10ni n: 0/ 100, 12ni n: 20/ 80
[11Bn161 [117] Exanples [118] [119] Exanple 1:
1157 eparplaiie Rfprbgak ragter (8)
Eugr 20] [152’?% Tr.%‘{uﬁtﬁf%?ﬁ’%@ﬂ b‘%“@gé,'gefﬁ s P as
ssolved in EDC (680 U, 50 /g with respect to
[12ék hy| Tgityeblobde@7® add lmlhws dgilsq)mdl laE@C((QM .§,1 /4 wBh respext to
was cagitigseolate) lahe clyDelydoitte (138! 1.81id0 wahSdddd toltheaixtimd. )
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conft ?%&fw cqqeilgtion gf the Na%?@ﬁ @'6%%0 edd’iy SERCoP-p & agugoys hy-
sol witdchlori¢ &7dsoution 2701/ H0 igi with repep gmth)tl glyedlitg) was added to
gl y ke fea@m sadelech ttvv@-phzﬁ@ Kﬁutﬁdﬂewﬁﬁ@ﬁﬁs' t% ei@ic%' Afier She

t wo- phase sol ution %1 xtracte Afte
e (:rac 101 W performed once agam was sti ed un e I essure In
t he ractiron Was ornmed once a
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(68Qva93themagagngr§ &altfﬁ‘gregoncent rated conpound, the

12 enperature was Iowered to OC, and the nmixture was
12¢kirred for about 3 hours and filtered.

[HPLC]
Compound:  Tr(l Compound (8)
RT: 5.38 8.58
Area%: 2.39 83.93

[123]

[124] ' H NMR (400MHz, CDCla) 8 1.23 (t, 3H, J = 8Hz), 3.78 (s, 2H), 4.14 (q, 2H, J =
8Hz}, 7.26~7.22 (m, 3H), 7.33~7.29 (m, 6H), 7.50~7.47 (m, 6H)

[125]

[126] ¢ NMR (400MHz, CDCIS) 6 10.8, 57.3, 59.3, 84.0, 123.9, 124.6, 125.3, 140.0,
166.7

[127]

[128] Example 2: Preparation of 1-trityloxymethyl-cyclopropanol (9)

[129]

[130] Tetrahydrofuran [1040 €, 3 0 /g with respect to the compound of formula (8)] was

added to the compound of formula (8) prepared in Example 1 on the premise that the
yield of Example 1 is 100%, and the mixture was cooled to 0°C. Titanium tetraiso-




[122] [I13PLC] Compound: Trd Conpound (8) RT: 5.38
8.58 Arca% 2.39 83.93 [123] [124] ' H NWR (400MHz,
CDC13) 8 1.23 (t, 3H, J= 8Hz), 3.78 (s, 2H), 4.14 (q,
2H, J= 8Hz), 7.26-7.22 (m 3H), 7.33-7.29 (m 6H),
7.50-7.47 (m 6H) [125] [126] 13 C NVMR (400MHz,

CDC13) 8 10.8, 57.3, 59.3, 84.0, 123.9, 124.6, 125.3,
140.0, 166.7 [127] [128] Exanple 2: Preparation of
1-trityl oxynet hyl -cycl opropanol (9) [129] [1301
Tetrahydrofuran [1040 O, 3 0 /g with respect to the
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aquaBtssure japd the residpvasssiragted wice, fiysd grithy 1390g] [fb 0 /agigli respect to
r es picdontpouddve featlp QINGE ctiyl Lcorinahdisela]withees0 BiUE with

t he @ﬁ; l&l@&ﬂﬁ)\%ﬁ (g ?&mﬂﬁ‘é@)ﬁ ofttﬂeesa QnﬂluE ¥th'flle@f)rg 5 layer was

f\? f 3?%%%‘3" g‘ﬁﬂf“?i"ﬁ&“"?‘é‘ﬁ?ﬁ’%‘}b .rs{}?m{%’%m%g? %ﬂ&&épw (o the

di stdompewhd ohfpenulz olareldongeniessindsr retuckdtprrssureioiztha ghewitls
ext ragpasdbMosfiula fohr st wWith 1390 0 [4 O /g with

(131 spect to the conmpound of formula (8)] of ethyl
atetate and second with 690 0 [2 D/g with respect to
t he B®Hsdund of fornmula (8)] of the same. Thus
resubbﬁgo@agan'r@ﬂ ayer wasmpodad(s¢d with saturated
aqueﬁ gs NaHCO 3 ol utiong 1’2:590 D, 20 /g wth respect
to the’ corrpoun of formila (8)] and concentrated
undeAre&duced fxp?sssure t’@i:ﬁ ve the title compound of

(izeprmula (9). [131] [HPLC] Conpound: TrOH Conpound (9)

3R 2 AN A0oMhE X013 50%s (81, 3, J=sH2), 0.80 (dd, 2H, J=8Hz), 2.59

(s, 1H), 3.18 (s, 2H), 7.23~7. 32 (m, 9H), 7.45~7.47 (m, 6I1)

[134] ® € NMR (400MHz, CDCI}) 6 8.4,51.9,63.9, 83.0, 123.7, 124.6, 125.3, 140.5
[135]
[136] Example 3: Preparation of

(1-trityloxymethyl-cyclopropoxymethyl)-phosphonic acid diisopropyl ester (10)

[137]

[138] To the compound of formula (9) (261.25 g, 0.79 mol) obtained by concentration
under reduced pressure in Example 2 (it was assumed that the compound of formula
(9) was obtained in a yield of 79% starting from Example 1, since the peak area by
HPLC was 78.54%) were added NMP [1050 0, 4 I /g with respect to the compound of
formula (9)] and DBMP (307 g, 1.2 mol). To the reaction mixture was added L'TB (107
g, 1.3 mol), which was then stirred under the condition of not exceeding 45°C. After
about 6~19 hours, completion of the reaction was confirmed by HPL.C, and 14%
aqucous NH4C1 solution {18300, 7 0 /g with respect to the compound of formula (9)]
was added thereto to stop the reaction, MTBE [first: 1050 0, 4 U /g with respect to the
compound of formula (9); second: 520 0, 2 [ /g with respect to the compound of
formula (9)] was added thereto twice for phase-separation. Thus obtained organic
layers were combined and washed with 21% aqueous NaCl solution [16500,6.30/g




[132] [1331 ° H NWR (400MHz, CDC13) b 0.45 (dd, 2H,
J=8Hz), 0.80 (dd, 2H, J=8Hz), 2.59 (s, 1H), 3.18 (s,
2H), 7.23-7.32 (m 9H), 7.45-7.47 (m 6H) [134] 13 C
NMR (400MHz, CDCl1 3 ) 8 8.4, 51.9, 63.9, 83.0, 123.7,
124.6, 125.3, 140.5 [135] [136] Exanple 3:
Preparati on of 10

(1-trityl oxymet hyl - cycl opropoxynet hyl ) - phosphoni ¢ acid
di i sopropyl ester (10) [137] [138] To the conpound of
formula (9) (261.25 g, 0.79 nol) obtained by

con Gﬁfhtré@tdt @the wﬂqﬁﬁncm%;r@leﬂ (DY, G5 EnRininy orpeaidTyer \Qas(doh-

vas BRMIR dJr Pe%Lc ?m?e [ﬁdﬁrumé'nz% %)&?)es

obtalne y|e
oi neampoHsd B formyls @&l w adfhetteewag qlelxsawa%@?lé 94 erG and
NVP f[l&38 @fté aboud 3 Boyrgio\w vie thertitls peroound off fivenud0ifa b ek, Bhrity

f or ragloagy( 9ield ARG RBMRI307 g, 1.2 nol). To the
[K%ﬁactlon m xture was added LTB (107 g, 1.3 nol),

ich was then stirred under the condition of not
excedLe 45C. After about 6-19 hours, conpletion of

the Cﬁﬂﬁhﬁpn vaggrconf i r neshidunkiRhC, and CoAffourUepUS
sol utlons 830 0 ,ng%mlgq)\nth reﬁ,o%%ct to tejhe
End of formula (9)] "Wwas added the 0 to stop
the M&étlon MIBE [firs$921050 0, 4 0%g3with
unpspect to the conpound of formula (9) second: 520 0

143k adhRhic T BOR et S TR U b Koo
obtd@ﬁ@&“&?ganlc | ayers were conblned and washed with
[142L1% aqueous NaCl solution [1650 0, 6.3 0 /g 10 wth
[14gfzpeciﬁ Nmte é}@ommmn g g@fsatf&f it ﬁsﬁg% b.80 He2H SORIA] Ng
LTV R T LT L L
to t(me®He AP I ufedmofH) or nul a (8)] was added thereto.
[144he m xture was cooled to -10C, and filtered after

(1 ﬁout b 2@%15 ]QIHQ'(YS%JG) i 2AF AARRN G S B AW 651,

urit as’a sSol i
[13

%iﬂdﬁ ound (9) Compound
[146710) RT 5. 24 6. 02 9 26 Area% 0.10 0. 09 96. 23
1

40 rafn
[145% ] tgaﬁ%.i tltﬂi/&la MonQk BdopRRFKS Ylﬁrﬁ?o 5 wegc&mﬁ?s
[148]

%Bound of fornula

[149] The compound of formula (10) obtained in Example 3 (59.15 g, 116.3 mmol) was
dissolved in acetone [59.2 0, 1 0/g with respect to the compound of formula (10)}, 2IED
(5.98, 327.8 mmol) and TFA (26.52g, 232.6 mmol) were added, and the mixture was
stirred at room temperature. After the portion of the compound of formula (10) was
confirmed 7% or less by HPLC, 3N aqueous NaOH solution [75 [, 2.6 /g with respect
to the compound of formula (10)] was added thereto, and acetone was removed
therefrom by distillation under reduced pressure. The solid produced during the
reaction was filtered off, and the filtrate was extracted twice with methylene chloride
[118.30x 2,2 /g with respect to the compound of formula (10)]. Thus obtained
organic layer was concentrated under reduced pressure to give the title compound (2)
[31.71 g, Purity 98%, Yield with respect to the compound of formula (10) 102.4%].

meth phosp onate

[150]




[143] H NMR (400MHz, CDC13) 8 0.54 (dd, 2H, J=SHz),
0.80 (dd, 2H, J=8Hz), 1.33-1.29 (m 12H), 3.22 (s,
2H), 3.92 (d, 2H, J=8Hz), 4.67-4.76 (m 2H), 7.21-7.31
(m 9H), 7.43-7.46 (m 6H) [144] [145] 13 C NWR
(400MHz, CDClI 7 ) S 11.9, 24.4, 24.4, 24.5, 24.6,

63.5, 63.8, 64.0, 65.1, 67113, 71.3, 71.4, 86.9,

127. 4, 128.3, 129.1, 144.3 [146] [147] Exanple 4:
Preparation of diisopropyl

{[1- (hydroxynethyl)-cyclopropyl]

oxy} | phosphonate (2) [148] [149] The conpound of

for ned in (59.15 g, 116.3
o le sgfﬁ’a‘%ed in ﬁ}pgﬁ%f‘{‘gb , 10 /g with

respBEt to the5ddnmpound 8720 or nul a (10)] B (5.9 0,

327. &rda®| ) and3 FFA (26. 30g, 232.6 mmol ) were added,

[Sirdthe m xture was stirred at roomtenperature.

‘Alter the portion of the conpound of fornula (10) was

[1¢bnf i r HEER )Blehe peak forgyethyisnechlandeqie ebyrat, Resides Bepak fo5the
[ 75 ddmporidd 62)Cvak gbsatvedy r espect to the conpound of
(ishprmul a (10)] was added thereto, and acetone was

t Zﬁlﬁ%ﬂﬂﬁ@%ﬁ%@ﬁ%&%ﬁ bt B i,
f i | tleRedi2bfm. 128hd.38 o 2), BSP &t eHwirdHexB Bhok 3d Dl 53472

MAthntmhybEaeughlorlde [118.3 0 x 2, 2 U/g with
sespect to the conpound of formula (10)]. Thus

[1 . .
t ai ng r gan I [ s caoncentr nder re ed
HSEFeS'sur&m@RS@@%zrﬁ%Spe B RNt B B8 Sh el 5040
Pur i60y398%2, 6. %] 67.14, 6h1§ espect to the conpound of
[tshprmul a (10) 102. 4@@ [150] 11 [HPLC] Conpound TrOH

[1 Sn?_gu s%;(%jl ve &]EEIF 1mtt)h or1d 1s ?sg(rl acrgr:g dhn§ to t%e pre.Qe%t invention,
chl dbg *a@nnqd @@wv@ﬁp fopad ﬂ@écqnwé opfaigrd ffﬂ@rsoltdn hich solves
c onpluprobléiR pf thapricn bs éiavdiBoprohyiddmorhéiind phosphdnddd/R not removed

( 40%1% m%(a)xe c% omrR) (ﬁ)qg low%fihe %m% reop P;[gcu(lzgg/ if ZNI"'
ll}y@j’ro u%:n% IS aétedz\ﬁtea\cj ng:ft 1£ rminie ﬁa so&vmlt f%%irepanng
4 73he(qompga_1|q}i of myﬂa (10}, stability of the compound of formula (9) against lithium
-butoxide is highly improved to affect the purity and yield of the compound {2) in a
favorable manner. Also, the compound (1) useful as an antiviral agent can be advan-
tageously prepared with high yield by using the highly pure compound (2) obtained
according to the present invention.




[156] " C NMR (400MHz, DMSO 6 7.44, 20.7, 20.75,
20. 85, 20.88, 58.81, 60.47, 60.69, 61.62, 61.77,
67.12, 67.18 [157] [158] As expl ai ned above, when
trityl chloride is used according to the present
‘invention, the internediate conpound of formula (10)
can be obtained as a solid,’which solves the problem
of the prior art that diisopropyl brononethyl
phosphonate is not renoved but retained in the
conmpound (2) to |lower the purity thereof.
Particularly, if N nethﬁgg_ lidone is selected
i nstead of dinmethyl forna a solvent for
[11pr epar i hgA piolxss foopippaing a edmfoandatl tee fHldYing imala (2):t y of
2)t he compound of formula (9) against lithium
t - but oxi de s hi inproved to affect the purity and
‘yield ofeo oungs(2) in a favorabl e nanner.
Al so, the con%oumd ( useful as an antiviral agent
can be advan- tadgeously prepared with high yield by
usi ng t bre hi ghly pure conpound (2) obtained according
to the pegsiing themepndfirantingbZobpaindwf the illoding forpucds s
3if or preparing a conpound of the follow ng formula (2):
[2] $O ? #vj#r conprising the steps of reacting a
conpoun |OMAng formula (4): [3] OHAO-IK
a\ } [ 4] MAth trltyl chloride to prepare
trityl ox

[4f or mul a%%?"%ﬁ[‘:g}fn B P@(;:;r%%ﬁ‘ﬂg’?yé%%ﬁo% tegﬁkgsggﬁﬁixﬁgowg

f or nul afo8¥a@)t h et hyl nmagnesi um halide to prepare

[5]1- trltyloxquoEyl cycl opropanol of the follow ng
fornula h,OCa (9), Q[7] conmbining the

1- trltyloxy thyI cyclopropanol of formula (9) wth
di i so- {®.opyl br ono- net hyl phosphonate in a solvent in
t he presgfirg tRfcodpdas ef fofmdd @P IR ethyl magnesium halide to prepare

1-trityloxymethyl-cyclopropanol of the following formula (9):

(6] Tﬂ)/azsfoﬂ
(9),

7} combining the 1-trityloxymethyl-cyclopropanol of formula (9) with diiso-
propylbromo-methylphosphonate in a solvent in the presence of a base to prepare
(1-mityloxymethyl-cyclopropoxymethyl)-phosphonic acid diisopropyl ester of
the following formula (10):

(8] Qoa(
(10
as a solid form, and converting the trityl group of the compound of formula (10)

into hydroxyl group.

[9 2. The process of claim 1, wherein the solvent used in the step of reacting the
compound of formula (9) to prepare the compound of formula (10) is N-
methylpyrrolidone.

{10] 3. The process of claim 1 or 2, wherein the base used in the step of reacting the

compound of formula (9) to prepare the compound of formula (10) is lithium t-

butoxide.




(1-trityl oxynmet hyl -cycl opr opoxynet hyl ) - phosphoni ¢ acid
di i sopropyl ester of the followng fornmula (10): [8]
RO-Y ,~O-PO1l (10) as a solid form and converting
the trityl group of the conmpound of formula (10) ‘into
hydroxyl group. [9] 2. The process of claim1, wherein
the solvent used in the st e% of reacting the conpound
of forrmula (9) to prepare the conpound of fornmula (10)

.'is N nethyl pyrrolidone. [10] 3. The process of claim
1 or 2, wherein the base used in the step of reacting

[1li he coaAplepoees of dsimlilca 2(Wherdimethyl eparesiumihglidegsnpidnd
OL for n'H'lagheQi&IfQ)chl})ﬁdédrHBWﬂa ES\iML%U&@?ﬁ'icﬁ.ei 1|3 [11] 4.

e progess of claim1l o in e :
02lar i e parsenyes pading Gl il "Re e aap RR
br oni dethe pamppound of fpranuly (§Lia she mspsence 4 tipniurg fetrpisoRgpRaxids-n
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[14§ or mul a7(A &ympotnd sf@@tfeitbwing fofimgo@h:um hydr oxi de, the -
mlesulti ng soligyis filtered off, and the filtrate is
Xt ract asOm net hyl ene chloride to give the conpound

of forrmula (2y [14] 7. A conmpound of the follow ng
formul a®9): [15] Tro (9) [16] 8. A conpound of the

(161 0l | owi Bgs £ Por@kdiiowigltblmRR16): (10)
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