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Abstract : For-a-APM was efficiently prepared by the reaction of For-Asp anhydride and Phe-OMe in
methylethylketone, CHsCN, and in water. The selective recovery of For-a-APM from the resulting For-a-APM
and For-B-APM mixture was possible via repetitive extraction at constant pH of 4.00. The oxidative deformylation
was successfully performed by using several oxidants including H,O./THF, sodium percarbonate, and H,O./
HC1/MeOH giving APM in high yields. The efficiency of the oxidative deformylation was raised in acidic condition

for all the deformylation reactions.
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A g A 4= N-Benzyloxycarbonyl(Z)-Asp anhy-
drideE AH&-3H 44 H 23Rl 2§ APM Fd Rl
8] AFsted, 2 ARE oW ExE T wk AvH[2]. 2
AU BYsels BHAA 2 @, HH= 34
duty oz AlEHE Boc—, Z— 9 otvlx= B3
71 97 4 271 Wi, o] ES AHEE EA e
FHHo ojul ouizt Al Hol, A7} ojujx
BH37)E ol &3 FAAHY sidte] 8 F=HAUG, £
(Formy))71[31& o) =B & 712 A= g 3 & o] vl
2o B 2ug v ed, 1 olfe U7
24 w9 M7he] REvlola =9 & AANE &
do] vlwa 3lele] FPshel] A4 & EHS
AW 7] gEYd AHolrt,

H)=3le] N-Z9U(For) Asp anhydrideE 3433tz L-
Phenylalanine Methyl Ester(Phe-OMe)$} 23t &-uf
3toll Al WEg-A1A For-APMS ¥+ Zo] XHgd A
Zgoz Hof 9ok W& AR For-APM# For-4
APMe] #o] A7 =Hed, o] EFEEZRH For-a

APMTHS #Ei%t ¥, BXUAA oAPME FA3e
Zol durHQl Hhgolty, oju, H¥WUnkg Z7d

u}-2} AP(Asp-Phe, demethylated APM), Asp(OMe)-Phe-
OH £& Asp(OMe)-Phe-OMe 59| o 2HE7]9] o]
g, A& B o)F dzdHz3s Hoj iE
59 Aol Bybgoz M H), olgdE XU
AAHA FAE /A e v B2UA] EAHEE
obg-2] k1 Qlo] AA APM FA o dojxe AAEH
F7t m2ZA "o, AF7HA Bde] dEE g%
e B uagd 948 AUZ oA,
YAE, 53] Phe] 770l A& AstElE FHA
E o, oln] BAA g 443 WPEo @ol
At F, AA7A FteRAEE 4], TS EN Y
$[5,12,13], hydrazine = [6 -} hydroxylamine[ 7]-&
ALE-8te] X9 7] ol & fFEshe WY, Fashit-g(8]
ojv} Akstel g W[9] ol ¢HA Yoy, o
RE7F 2 2R 3 ok sheRaE g ol
u 7t R A9, AR dhe AN 7
dHnz APMO W dzHz A
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718t7] 411, hydrazine® =2 2134 HA] APMS
WE i) AN XS dozle] A
geon, F£iUHe oo 52 143 343
o Aefo] FAHoZ ANHET Urt, Azt %
g3 e vuy JA8d Feeo Ao, 7)
A E o] fF WHOEE G4 oY UHEY
g FA %3k .

3H, HZ AndoS[10]& AHiA FHAQ A4t
&hHE olefino] v #3HE 9] AFsintgo Ao 2 o]
£+ AL B v ok, 259 Aol gt
Feitats O o= AR E Aviete 3
e, & WA F& Hukgo FHE o}y
e 43 adaglolg sl B Ay ddAe o]
FeitatE gxAukdo] £9ste APMAIZ S
43ty X F71A) 2RE oW R AAF 7}
27k A= el E olghe o Atste, X477}
AFZoln FAHA BE7|2H o8B F U] 9
A AFHoEAME Huhgo] gl BEUIMES
gz skg . 2 A7 E +4 For-eAPM3 For-
PAPME ¥ &S FUNE £ Qe 2AES o}
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IR 23 E 7L Shimadzu IR400 Spectrophotometet,
NMR 2:#HEHLZ Jeol JIM-MH-100 Spectrometers
ALg3tg o, UV 2HEHL Shimadzu MPS-500S
o] &3l ZHAU. =L Yamato MP21E &
Hatgoem Mo 22 st gkkrh. Optical rota-
tion Jasco DIP-3602. 2 &334}, A7 19 %{18]e
2000Vl Al AspPheE XFEAHZ ARSI 2x7
HEEY AN FFEAS Y, £ F9
W2 FFE Cdninhydrin 244 UV FH=2
A3t

823184 Le HO0589S AOH-CHCL(3: 2,
v/v), KI-5% 23589, S/42 e E38
doz Az F, 0IN NaS0: F&4L A8ty
A&, wtazole g 9(TLC)E MerckAt
silica gel 60F Fsi& F&AE ALE3IGlon, A8E
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223 F LF7], 2% ninhydrin/EtOH £ E+ UV
(254 nm)Z E2¥ AE9 YAE FUHh
For-APM 47 2x9 GAoA Butgoz Ay
5+ For-a:APM 2 For-#APM, For-g AP, For-Asp,
a,#APM, For-Asp(OMe)-Phe-OH 2 Asp(OMe)-Phe-OH
< TLCE 7'83%7] fisteq AN &of =g &
xth. AMEE HALoie] FFe AL AMEK-
AcOH-H0= 70 : 15 : 15), BBuOH-AcOH-H0=40 :
4 :12), C(BuOH-AcCOH-H0-Pyr=15:3:12:10)¢ 3
7FA ok,

AHEE BE opH it opn et FEAES BF
L— 3o, o]E F Aspt Fluka, Phe¥= Chemical
Dynamics&& A3ttt @APM< SigmaZ3-H
FYRon Hetits ABFA A (F)FF
glete] SAlAHY YARE FTFLo} A3t
#7218 dFAIGS AHEElgoy Ao AlgH
718w 25 2Ali9]d voiE W E BA
ahed AHsTH
2. 1. Authentic Sample £2| &AM

L-Aspartic anhydride hydrochloride(HCI - Asp anhy-
dride)E Th& £o] HEIY. Asp(10g, 75mmole) S
40mle] T2 323 A wksle] HEAIZ] 3 PClL(2.
46ml, 43mmoD)E Wi 2ol A 90F WHHA]F) A} A
Ztol Angel wet BA g Hch. BF 2 (5g 488
mD& A3 PAL A o WA FT} W &
FAE A3l Fooelaz A3 eH30mix4) o
. AAHEE NaOH ¥78ol9} A AFelA Az
A7k & 9.74g(86%); TLC Rf 043(A); MP 138—
140C(dec.).

L-Phenylalanine methyl ester(Phe-OMe)x T2
#o] TEAT. Phe(20g 0.12mole)S F4 MeOH(42
mboll 7}3tal, FeE& fASHA Fai2ml, 292
1AZE 5k A7k, A8 H7be 3 ool A 3
T O ARAD Fo 621 B BFAAG. uke
E3r g Feog WAE F, I E3} NaCl 549
(180mD# T2 22 e 120mE 7}at & wyts
. 10N NaOHE AF&3lo pHE 9022 =A%
¥, 259 {718 E e 47 Bestd mow, B
< " pHE ZA&UM Iz dgoz oy
W 32T, dF22dgEe vF wol gxz
g4 AL F LUl A FUA IR aFFA

-

A Bt @3] FHAA oY FRHES EAUT
T8 198g(92%); TLC, Rf 048(B). o] & Al Y& Phe-
OMeE 40ml®} CH.CLOl =<1 % 13ml conc. HCI&
2 7}8te] HCl - Phe-OMeZ ¥ Uth. A AL CHLLE
ARE 3 72 Axste 2 b MeOH-oHE22
AAR A 4o 23 & Ak F& 212g(813%);
TLC Rf 048(B); MP 159—160C (1it[20] 158—162C).

¥ g—ol2ad 28 Y (For-acAPM) 8] &4& 93l
a - APM(400mg, 14mmol) < EE4H2.03mDel ol
SEE 5C AR FASHA Ac00815mD) & 1417
ok 7St o 7RIS & Aol A 4At o w
Wk AL, FFelA FEAIA oild FHFES AU
o] oil’d FHFEo] THFE 78t v¥kg 2APME
AANZ, J33le o] & A ASAL, A A4S
SHAA e 2xE HEo 9 TLC Ao «
APM©] JEI}A] &g w77 st} o]epzte] d
7% N-For-aAPM(oil)& -4 ZAMHA A2
RQato] AL o) A3 AR & Atk 8 200mg(46%);
TLC Rf 0.60 (B);MP 112—113¢C(lit[4a] 123C). NMR
(D:0) & 280(broad, 2H), 3.30(broad, 2H), 3.60(d. 2H),
3.80(s, 3H), 4.24(t, 1H), 6.00(broad, 1H), 7.40(s, 5H), 850
(s, 1H).

A-ol=H2HA(LAPM) S thS3 Zo] WEQ
t}. Phe-OMe(15g, 84mmoD)S F%F oFAE(185ml) ol
Hol el & folo] 28 —30CHIOoE Y F
AGatA wW¥rEHA HCl - Asp anhydride(60g, 42
mmol)& 1At AA Wol Fdh 1413 B9k —30
Tolld o w3l & A eoA 2417 EoF ug A
Ak HIEFAE TFA7 AL AT, 97)9
E(213mD T NaHCO;(544g)E Yol 52 3 B2 S
Ugaz JqEez FE(50mIX58) 3l ko)
Phe-OMeE #1718 ¥ IN HCIE £%9] pHE 488
g3k IFoz B9 ¥& vteg 29 08 Y
Fae A xste] A dUx, ol oH3
% EtOHZ AH3dut. ZoA A2 &48
F-APM & AUt} 58 5.39g(44%) 5 TLC Rf 048(A),
MP 194—196C (1it[20] 196—197C) ; NMR(D:0) & 2.
78(t, 2H), 321(t, 2H), 380(s, 3HD), 424(t, 1H), 740(s,
5H).

o] ¢} o] g3 LAPM(2g, 6.8mmol)& EE2H(10.
2mhel ol Ac041mDE 147 B9t 71stqdch.
ojme] ¥hg 2= 5CE #X&ATh. oAl ALdA
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Astel Qe o} RREL THFO A3 %< F
B WA gAse] pAPME BHAA o3,
AZASAT B g FEAA 2L 2HE 5

Eo|3ted TLC 4ol gAPMo] UElUYR] 942 w73
3ttt oil’d For-2APME 244 Eol] 718l 54
F Ygde] BR#ste ¢4% For-gAPMS FAA S
ARt & 068g(31%) 5 TLC Rf 040(B); MP 105—
110C; NMR(D;0) & 2.79(broad, 2H), 3.24(broad, 2H),
360(d, 2H), 3.80(s, 3H), 4.30(t, 1H), 6.00(broad, 1H),
7.40(s, 5H), 852(s, 1H).

2. 2. Y o OlAmZH| 2l (Fora -APM)2| CHE
N ghaak

Asp(5g, 38mmol) & EF2H8mDAl ¥ AE
P, S5 E 5C BIOE FAAIEA
422H(33ml, 349mmol) & 4083t H 7, 2ol
Al O A7 & BulE A FEAA F
3, O £33 dEH 28 7hete] A& YA A
AL Aza 724 g2 A F ndF0AN
AZANZAY. +& 536g(98%) ; MP 135—136TC (lit[ 3e]
141C). o127 43 For-Asp anhydride (348g, 24
mmol) & MEK(24mD) o] @& A7 F AcOH(56mDE
P 30E 7 20 Tta gl ¥ wkgRdlle) ev g
5C2 FX|5HA Phe-OMe(8.7g, 48mmol)-& 100mi]
MEK® =91 848 177 A3 H7ps), 3
7He EWS o g EFAL TP 0] FUn
THA] oA 6A17F o mukaled Hk-g-S W, 3
AlZke] A thHE 3R o] 4717 A gtete] whg
F2A = ¥ £7] Aol # 3}, AL A=
30ml®] MEKZ 2% 33 & AxA1A  34g9 For-
APM(CO,—). *NHzPhe-OMe9] ¥7} A AL B
th AFYE A SR G 0Y AHES
130ml®] Eof *o]3 10N NaOHZ pHE 952 =%
Aot HAMEAD S Hol 5%tk oAl pHE 958
F A 8AA 73] Phe-OMeE CH,ChZ (50mlX4)
F23td @l TLCE Phe-OMeol AARSL &
39k TLC Rf 0.80(For-2APM)(A), Rf 0.68(For-
AAPM)(B). E%9 pHE W 40002 ZH5HA
2 (100mD 2 103] FE3} Hitold gog
Rol B2 GFAII HH ZWAA 4 ;i)
(For-a-APM) & €U}, 48 (For-oAPM)S AU},
& (For-a:APM) 4.74g(For-Asp anhydride 7]% 38}
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FH38, A18 A13, 1990

61%) 5 TLC Rf 0.60(B) mp 116—118T (lit[4a] 123C).
22 Hh o 2 pH 3000180l A 323 R712L BT
g B g A3 aAE dded TLC 23
For-pAPMe. 2 1=t 48 (For-#APM) 164g
(For-Asp anhydride 71%3ld 23%) : TLC Rf 040
(B) s MP 102—107T.

S AMEE 4T Aukdog 2o why
}. Phe-OMeE Z9 =9 o} &
CZ #A8'HA For-Asp anhydrideE 45% %<t
a4 7hste] FAch olw wkgH o] pHE 7000
A4 FAAZTh For-aAPMS- pH 4.000 4 %38l
338t Act. 58 142g(For-Asp anhydride 713 3ho]
63%) + TLC Rf 0.80(F4E, For-2APM(A). @<
55 AFsA JA FEAA B 4L 3omiA
EE FFA2 ¥ J% HCIZ pHE 18002 w30
For-gAPM®] A4 232 AUt A543 5, Az
U5E, acetone, NHIZ 2 M3l ZtAz ST,
4&  52g(For-Asp anhydride 7]Z3Fd 239%) : TLC
Rf 0.70(For-£APM) (A).
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2. 3. HOy/THFE 0|83 cHEXN == 2y
10— 15%2] H,0»/THF& & b3 el o] A
Z3le AFgslATh. 100ml9] H0.(30% in H0) &
A-g 50mie] AH=ZZ 1034 F&3t] HZH ] 500
mle] ofEl 2 4L St o] &AE 2 (200g)
2 5417, CaCl(1109) 2 5412 Zbzh AzA)R)
5 o7]o) & X" THF < 300miE HolE v&
Z578a A% 23 < 200mie HO/THF &
ST NaS0; 8% st g o3 HY
# ¢F 13% H:07F AT S ¢k}, o9} o]
A =8 13% H.0/THFE A9 358 %2 ZH3H
t}. For-o-APM(15g, 4.65mmoD-E 7% Hx0./THF(30
mDol ¥o] Hola, ¢k 108 Fo| T4 TsOH(0.80g,
465mmo) & Y11 60CE FA AN wutatych. <
6A17tuko] TLCA 2.2 For-APMo] £33 oA
2 FAsYth. TLC Rf 064(TsOH, UVel %4,
ninhydrin®l &43)(A), Rf 058(aAPM)(A), Rf 0.34
(AP, v]%)(A). ZeoliteZ 3A13 A st g o =3}
HAYoz 7 HAAsEC] S-S g F, A
FW72 F335e] TsOH APE JAAAAN o33ty
on], qdg dHZZ FE35 vukS For-2APM,
TsOH - APM-diester& AAR. E%& 53}
Fr4el 24 84 :AE AU}, TLC Rf 063
(TsOH)(A). Rf 058(aAPM, F4AE) (A), Rf 0.34

Yy 12 T o
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(AP, "|2)(A). TsOH-APM Fel2 A& 47 ¥
EQong uo] &g g Wyoeg uho] F3
t}. Dewex 1X4 TA(ClI" EEH)E Funatsu®] AU E
o o] &8 acetate FE 2 ubto] ¥ thE Dowex 1X4
Ao TsOH - APME 22| 5o 3o §EAHTH
28 A& Azsld £39 HFTEAE Bot dF

Az &+ APME B0t £§ 111g(81%)
TLC Rf 059(a-APM) (A) 5 mp 235-236C(dec) (1it[20]
235—237C(dec)).

TsOH §lo] HO/THF 9to 2 22 Adg& F3h3
Aok TLC A3 whgo] mj ¢ =gl om &5 Wokt,
For-2APM# oAPM 3% 7o} 2 Fo2 AP7} v
Fog A8, ZF AUFHES AAT F o
B g AL dAx, A Axdt FFA]
Qe A E AUtk DA E B 54 pHE 4022
ZA§ F ZNNEE For-eAPME &3l E58
2 For-aAPM°] $15& TLCE QI & %
Y5 Azt oAPMY 38 nAE dA &
170mg(37%) 3 TLC Rf 0.60(c-APM)(A) 5 mp 237—238
T(dec) (1it[20] 235—237C(dec)) . TsOHH | F E X
Qukg A¥e TLC 23 For-oAPMS thi-Eo] ut
$38HA) k& A Fo} UYL 2APM Z 7]EF o]
2% 2R, dxe BRI A gl

=
Q.
=

2. 4. DIERMACH2Na,CO; © 3H.0,)E 0|2t oj

M
Y gz oy

Z'_I'.,_

s =
For-aAPM(1.5g, 4.65mmol)& 75mle] ¥4 THFeI
o] i 151g9] THehitAthe) 321g(18.6mmol) & T4
TsOHE 2t 2 2%+ 60CE AL 741
ot A F Y, TLC 225 For-eAPMo| A3

% A 4 AAYY. TLC Rf 0.64(TsOH)(A),
Rf 058(APM, F41 23 E)(A), Rf 0.33(AP, 3D (A) &
HE-S A F Uvio] FHE Hol AT FAT
2tk AAE NaOTsE A #3 O-&-(Feitad, 0
61g; NaOTs, 1.31g), zeolite® AH8-3}<] 50Tl A} 3A12F
Hgste] ZF AAEES A A 0144?} ?
g A %, A dxdd ol FH |
Rk, 239 24 oild FHES °J o2,
YAAAAN {38 NaOTseh TsOHE A A A At
st e AL G Y AR L oilF
ZHEES 2% Eo A F Ygsld 239
TsOH - APS] A& deon, ouate AAsY

nllo

t}. e WEARsY F5A0l ZF N IAE
gy, 84 AAHE Eo % Dowex 1X4 F (ace-
tate D] £2A717 YEFAEAA APMS A3
t}. & 1.03g(76%) s TLC Rf 059(aAPM)(A) 5 TLC
Rf 0.60(a-APM)(A) ; mp 238—239C(dec) (1it{20] 235
—237C(dec)).

2.5 HO, TEUL 0|t ca™ Y gy

For-a-APM 1g% 1IN HCl:MeOH:10% H,0,=4: 13 :
30(47mb) 8] -8 o)) For-APM-E 35 0] 3L 40T A
4N ZE A H T, WS $8 F zedliteR TH I
AstES AASRL, YEAzsd d& LAE
THFe A 6A13F i 3}@1 o 4+-8-9] For-aAPME
Zaygrh. odHstn G TAE THFZ AHE &
ARz £FF 2APMS HCIE 22 48
F AR F& 75%. B 8BS 50T, 60T, 70CE
PR A gstoh, ¥hgAI7ke 50Tl A 4413,
60C 3217k, 70T A 241 [T & 70%
(50T, 4h), 519%(60C, 3h) 61%(70C, 2h). TLC Rf 0.34
(a-APM - HCD(B); mp 105—106C(lit[1]. 105—110
©). =&, MeOH §1°] 30% H,0/H.0& THFZ 343t
o oF 79 H,0. 894 0.2 HE th-g 9 A] 40T, 50T, 60T,
70cel X Zrzt Agstdch. 2 A3, gddsid &
AHEo] Bokm 2¥XUNSE SAHFA HA Fge
D2 dxo BxFe 1A gurt.

3. 83 ¢ nE

For-APMS #4sl=d da3dt E4E4 For-Asp
anhydride, Phe-OMeE th3 #o] &443t1rt. Phe-
OMet 283 WHE HS0, Zvi3tolA Phest
MeOH®l dzH 23 ¥3-& FalA Az
For-Asp Anhyde 524 ZE4ALE o] &3t Tt
=49t o]#A #4|$ For-Asp anhydride®t Phe-
OMeE Y3 A1#A For-APME 4338ttt o] v
4% scheme 191 =AI3M4H

o]m scheme 114 _‘1':°] For-Asp anhydride7}
Phe-OMe$} ¥H-8-& ZA e g f7t2R L9 F Fo]7]
| &4 For-a— APM¥ For-pAPM ¥ %&/9 W&
gl YeA dd. fEe 4 For-eAPMS]
ARE HAF =ol7] Y8 o8 e UES W3
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0]
NH,— oM __HCOH uc—rm—¢,
Ac,
14]
HO o
N-For Asp Anhydride
o o ']
m':—uu-gm-%»n
HO'
o o For-u—APM
m':—m—Q + H-Phe-OMe ~—
1 +
[+ (1]
- °
NH: OMe
EON
For~8-APM
Scheme 1
A7 wek, For-a-APMyHe deizosn 848k
e Fopugith

%A For-APM9] #4delA AA A0 &3 Fora-
APM For-B-APM2] Bl go| 48 & oz o4
He 89l PheOMed %, 18]z &4 pHE
W 3}A) 1"4"‘] HA £& 2 ofrl &S Bty on,
yre-z o) WE For-o-APM# For$-APMS] Y] &3}
& %«] AZE Table 19 f9FsHA .

Table 1. The Yield of For-a-APM under Various Reac-

tion Conditions

For-APM
Run Solvent Phe-OMe For-a-APM, o/f
(et P
1 | MEK/AcOH? 2eq 89% 66% 2.85
2 | MEK/AcOH? leq 80% 44% 1.22
3 |CH3CN/AcOH? 2eq 91% 65% 2.02
4 CH3CN 2eq 39% b b
5 H,0 l.leg 86% 62% | 260
6 H,0 1.5eq 86% 63% 2.74
7 H,O 2.2eq 85% 63% 2.86
*The amount of AcOH was 5%~ 20%(v/v) of the total
solvent.

*Because of low yield, extra workup was omitted.
¥H2 202 methylethylketoneMEK)[11], CHsCN

[12]58 AHS-3 A%, diE g 279 F33d
uhg g-ofo], wkg-o] AP wret A4 A13]

FH3e, A1@ A13, 1990

o124

(For-APM(CO; ") - *NHzPhe-OMe)& 34 %] oz}
# Aol B3 F7HE 4 A4 Phe-OMeE CH:Cl
2 F23%d 35 ¥, Y4E For-a-APM# For-p-
APMS] E3E 231 H, ForaAPM«l 28 FAe F&
o R P3P e THPAE FE2AA ¢
E oll A BHES EBo) molal, BZ9| pHE 3
7FAA ZAYE %39 pHol W& For-o-APM,
For-p-APM® &3 E2 7lsAE& TLCE ZAME
7NN F o2 RE

ZEEE &5% Forp-
Aok 3, pH 400004 ZAbo|
! 2 For—a-APMJ’% For B~

e &

Table 1914 B nlel o] gujg] *%7} Ay
# 2.2 For-a-APM For-gAPMS| & F&3 ofp H]
ol ¥ IS 7AA G Aoz e oy, Phe-
OMe®] ¥ AcOHS &7} & 43¢ F1 Y&
¢ 4 Aok 2EY ¥z d¥e FiA wER
HF£F Phe-OMe7t 12eq A X o] 4wt 5] ® xjo]7}
SleH, AcOHS 4= 5¥F vjalgde Hol|x &

2tk olytels ZAelE, THFE olgale] Lo 4
@& ¥ 319 01, MEK, CHCONOl % w3+ 292
At

SH E(41E SME AT AES, Ak E e 2FS
%389 For-a-APM# For-g-APMS ©% ZHHSHA &
g FAY & dAed, “}°°] B¢ ¥ dx9 %
Zgle] pHE 400°]"’°i 1 For-q-APM< 33

F28 5 °“Ri°‘31 233 G B35S AN
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Jtag & g ¢ =354 A[15]18 27 0.08%] H0:5l
235 @gton, AAFAE o)$- A3 Y S
gk wabd, Ashubgol A3 €AY, wvE
28 Fo] zedite AP FHTOZ FF H.O7
AALD £ Yg Aoz B, FF HOAARS
AFAE-E Ko} Table 29 YERHAT

;eo;rzrx‘lzzﬁot
v

Table 2. The Amount of Residual H;O, after Treating
with Various Reagents

Reagent Condition | Residual H20: Conc.(%)*
Na;$04 3h, 50°C 0.0
charcoal &4 6.8
zeolite & 0.08
MnO;. ~ c
none » 6.3

“Initial concentration was 7% H.QO,/THF.

PMore than 5g of Na;$;0; was required for treating 20ml
of 7% H,0:/THF.

‘Titration was not possible.

Hak3t 5o 9)3 For-o-APMSl € XEHHEE 7%
32 13%9 H0F =€ §7189(THR)Y 30%
H:0. T%@l“& ol g3ttt 7% HLOyTHFS] 729
60CE A8t 6A7 Bok ANkt & TLCE &
1§ A}, For-a-APM, a-APMe] #e] #e o=
EAge] FAHUL, APE 1 F EASAT. S
A zeoliteE ¥l 40CE wWurslAEA ZH{ I

$22 AAST FAUGA AL APMY FEE

37%A .

9, Duke[16] 52 78 244 2 A8} A& H0.4
237} AA= I Astsol ZaAAg w v e,
7ol Z<tate] ptoluenesulfonic acid(TsCH)E AH&
o] 2o A4S FYsunh. 1 23 AT FAE
For-a -APMo] €A3] QlolX| i APY AL FHaH

2 selskar}. o 2 Kol TsOH7H Hi0p8) 2+ A
ggi s} @71&004 HO,9 #1618 A8,
AstEe AT AR Bt MAR a- APMS
tosylated ¢l FEI7) W& Dowex 1X4 FAN7]E
o] &-5te} TsOHE AAsIA 1% T&2 E5E o
APME 9& 5 ek, H.0./THF systemel A1 9]
TsOHS] 7Id=E Lolrr] s TsOHH %
2xYS AEEg o For-aAPMSY thf-#o] W
82 e A ol UUL o-APM E 7IE} EHo0]
g ad =5Ad,

9, FehitAtH(2Na,CO; * 3H0) o 2 U (G
F)OE o] &3 M2 GXIEE Axdte] Bt
ot Fehiage BiAE HopA T4 7] AAE
SN Ao sl oy, Ae RE #7148
ol Me B2 gomz {8 A AHES
Erhsdch wEa] 718l FedLaThE
a7ie} 4Hg Hubste] ghatioet NGNS ?——l
27 H0.Z fEAFlE WS Azdtdoh. Dowex
S0WX4uk X5 £ ol e HOF & frej= A
29k, ACOHAA = =A% o] Iy ULt
nEg g dde 4A Radoh 184 TsOHS
#7184 S W HOF & f8 =AUtk For-aAPMS
54 THFO Fo]lx fehitach (23 %) 9 4= TsOH
@B HE & F 60CE 7417 Bt A2 % A7 For-
a-APMo] A3 gl FAE 5 Ut Fol sl=
Ferrkitrel A HE NaOTsE o #3 o3 zeolite =
Aelsted 2F HASES AAT F 2 o APMY
&L 76%9h

ojtlol 30% H:0T&AE ol 8¢ XUy
Zrol Kottt For-u-APMS THFO Ho]lil HO4&
Ag Hrlste] wkgAP oY GEDULGe] F Y
HA gsirh, A4 BE 21]13}7] A& HCE
H7bsle] Boton}, gvidsl® HAlEo] Bkl

A2e 2] FF P 2aur-ge A(E)HPurgoln
2 ghgofo] A3t 4o MeOHol EAE %9 For-
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a-APMY XSS 4B G YA AL -
APMe Hl" o2z Esutso] Ad"H £ S
Aoz i 4 rh 10% HO.58% MeOH,
IN HCl 5¢ tt3 v 88 4o] vhE &9 For-
a-APMS Ho|3l &% ZAEL 40T, 50T, 60T, 70CZ
HalA 7| A AEF 23, 71 £& HFPE BY
%78 For-o-APM 1g% 1IN HCl:MeOH: 10% H0,=4
113:30(47mD e EFsIAIR e, £48 HCIE
el o] a-APMS 50— 75%9 &2 g 4 I
HCIE B4 &g 73$ evgsig 280 gdn
g UvteE dAdsA JYPH A gsirh. o] G4
QA AFT A E71A e HadstEe kA
A AtskEe) St 711% Aoz Hold, o]
N AEF Z4F HasEd oF dxTurgo 2
252 2o} Table 390 A|A13H4t).

Table 3. The Result of Deformylation with Various
Oxidation Conditions

Run Deformylation Reaction Yield(%)
Condition Temp & Time
1 | 7-13% Hy0;/THF 60°C, 6h 37
2 | 7—13% H,0,/ THF, TsOH 60°C, 6h 81
3 | #gatad/THF, TsOH 60°C, 7h 76
4 | 10%H20; / H;0 / THF 40—70°C, 4h a
5 |10%H20;/H;0/MeOH/HCl  40°C, 4h 75
6 z 50°C, 4h 70
7 z 60°C, 3h 51
8 K4 70°C, 2h 61
9 | TsOH/THF 60°C, 6h  [no reaction|

*The yield was not calculated because of sluggish reac-
tion and by product formation.

Table 30141 Bl nie} o] 7zt AsjAE = 7t
&8 £82 vud 943 -34S Yo gl
o ol WY F 53 HehtAu/THF/TsOH A3}
Ae &, 7H 2 338 Rl 38 Zn gz
AztElm ol A7tA] AledE vl Qe gE Ao,
ool FAF Aol B BHL 7HE dFo|h,
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