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Masao Kuranari : Studies on the Synthesis of 1-Deoxy-1-ureidoglucuronic Acid
and Related Compounds. V. Synthesis and Infrared Absorption
Spectra of 1-Azido-1-deoxy-B-p-glucopyranuronic Acid
Derivatives and Methyl 1-Amino-1-deoxy-2,3,4-
tri-O-acetyl-B-p-glucopyranuronate.

(Research Laboratory, Chugai Pharmaceutical Co., Lid.*?)

Application of sodium azide to methyl l—bromo—l—deoxy—Z,3,4~tri-0—acety1—a-n—
glucopyranuronate (1) and 1~bromo—1—deoxy—2,3,4—tri—O~acety1—a—D~qucopyranuron-
amide (IV) in formamide afforded the corresponding azides (II and V). Treatment
of these azides with ammonia in methanol gave the same 1-azido-1-deoxy-g-p-gluco-
pyranuronamide (VI). Treatment of (II) with dilute aqueous solution of barium
hydroxide gives 1-azido-1-deoxy-g-p-glucopyranuronic acid (I), while reduction of
(II) with hydrogen bromide in glacial acetic acid solution gives methyl 1-amino-1-
deoxy-2,3,4-tri-O-acetyl-g-p-glucopyranuronate hydrobromide (VII), which was derived
to the free amine (Vl[). Reaction of (Mll) with phenyl isothiocyanate or p-chlorophenyl
isothiocyanate affords the corresponding thiourea derivatives (IX). The infrared
spectrum of (II) exhibits absorptions for asymmetric stretching vibration of the
azido group at 2140~2120 cm~!, NH, at 3405 and 3340 cm™!, deformation vibration of
NH; at 1625 cm™!, and deformation vibration of NH;* at 1571 and 1510 cm™. Absorp-
tions of asymmetric stretching vibration of the B-Pyranose ring -appeared at around
1080 cm™ and symmetric stretching vibration at around 900 cm™1.

(Received November 29, 1960)

acylated glycosyl azide DAKK L7 & FOBEL I 5 acylated glycosylamine &z o\ Tit%
BOTERLINTEIYTD, 72 FOMBK &5 1-glycosyl-1H-2,3-triazole™® <2, 8-azaxanthine LD
DEBD % 13 acylated glycosylamine 715 N-7/ ) o A FHBASD, w ) oy, 5 3310 DA & Bk
borHELH L.

FHEL L-THFv-1-v v F 7L 7 e vEBIBILAHO BRI O—BL LT 71 sn VEBED Z D X5 sk
EEROAREY AN L. K#cix 1-azido-1-deoxy-g-p-glucopyranuronic acid FEMR, methyl l-amino
-1-deoxy-2,3,4-tri-O-acetyl-g-p-glucopyranuronate I EDRRICOEHET 5.

$7shb Chart 1 12k X 5 i methyl 1—bromo~1—deoxy—Z,3,4—tri—0gacetyl—w—n—glucopyranuronate (I)
EF L VT AT N ARALAT I FRTMESIES S, methyl 1-azido-1-deoxy-2,3,4-tri-O-acetyl-g-p-glu-
copyranuronate (1) 7. Zh% 0.2N KER (LS A THLEE L C 1-azido-1-deoxy-g-p-glucopyranuronic
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Chart 1.

acid () %78, A%/ —AHT7 vE=7 & AUE LT l-azido-1-deoxy-g-p-glucopyranuronamide (VI) %75
7.

—7, F#kic 1-bromo-1-deoxy-2,3,4-tri-O-acetyl-a-p-glucopyranuronamide (IV)I) & + F V & 2 7 & F
% XI5 &%, l-azido-1-deoxy-2,3,4-tri-O-acetyl-g-p-glucopyranuronamide (V) % 57, - ¥z (V) % £
27 =TT =T EUET S L, RLL (V) 23Hh, (1)=>(0)->(V) ORBTERL 0 LRLE,
IR 227 v+ pdtic 52— L.

D ¥ () &oKEelEh CHRALKECEIC L, methyl 1-amino-1-deoxy-2,3,4-tri-O-acetyl-g-p-glucopyran-
uronate hydrobromide (VI) % &7-. (VI) % 10%REEF + UV v AWML, 7 v vk AT methyl
1-amino-1-deoxy-2,3,4-tri-O-acetyl-g-p~glucopyranuronate (V) 23\E 57z, (M) (37 c =g VF 4 o7
F=bERIX PO RNT 2=V VFAYT R~ P ERIEE ¥ 5 L, ThZh methyl 1-deoxy-1-(3-phenyl-
thioureido)-2,3,4-tri-O-acetyl-g-p-glucopyranurnate (IX) (X : H) ¥ X Of methyl 1-(3-p-chlorophenylthio-
ureido)-1-deoxy-2,3,4-tri-O-acetyl-g-p-glucopyranuronate (IX) (X : Cl) % 5. %, ZEE)NHE3HD 12 5\ C
methyl 1-deoxy-l-isothiocyanato-2,3,4-tri-O-acetyl-g-p-glucopyranuronate + 7 =Y+, p-zrL7 =Y
VYL BER LIS DL TR ENEE, IR A7 P A LB I-EL—F L .

Lol (V) ik () & RBRCKESFR CRIKRR X2 BILE1T7e 2070y, (0) &St D 5T okt
TR GMET THERY P E CE L < TBET R IED Wi,

CDOXS XL TCARLUIYWEILT A REZFEELRE, THRRMDOEAYWT D %25, 72 V&l (10), (V),
(1), (VI) i@ oW EDBRBRIFENSELT B~ 7 /) —AEERHF LT WS LEPbRS. ¥1, 7 3 /{baY
(Ym), (M)  BALKRC X2 79 FOBRTIL T AT v REX DI ERRDLRTNDDOTHS, g-vF /) —
AWELHEEIN D, HB0 X e (W) L7 2 2AL VFFYTR—b, p-IRAT 22l VF AT 5~

11) &8, AR, FF: Azt 81, 919(1961). 12) #rpk: Ak 81, 1179(1961).
13) W, ZEH : “ ERRLFEHEE " 20, 440(1956) A%,
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P (X) B LRI DOTHEAINI. Tl 2hb LAY WTh B TRER -7 / — A K
WrELLRD., 5T FEAY (0) ik Hudson OEEHERNTHA LT%5 L, HTHEE —7647 T
B Off & LT 249904519 HHujud Ay, &1L T —382.637 L\ H MG LR, 7Y FMLEY (V) cixmFle
e —10.114 © B ofid LT 20.135%61) B % & Ay, —30.249 L7z b, ffx 0 acetylated p-glycosyl
azide 7 BRD b B HiED Ay, Off —31.600 & kv —FK&/RL7z. LaL7 3/ ayo (W) TixsF
WeJEEs 4733 T Awn, OfEIT —20.267 k75D, FEx O acetylated g-glycosylamine 2253k H A B HEED
Agu, Ofti —16.000 L % % h XL —FERE A2t Ll hd el p-e7 /7 —ABETH 2R
TRl & B s.

SEZ IR 227 FARDWTHRT S &, £T7 2 FMEAW TR T e F bt (V) 7o b O BRI %
HEaAY (V) o7 3 FEE S ESSRNENT A5 =27 ba&Y (T) oAz (WFhb LAY
w ABHIEE) EHELTHRB E, (V) © 3470, 3360 cm™ o WILHIY NHy Off s 2 RO fEREIC i T2
3 & LTI fou s, (VI) o 3540, 3340 cm™! o WINIE NH, ofdifEiRE) & OH fHiffFiRE O WA E LD
FhorBbhA. k7 3 FHED C=0 (hiEiRE), NH, 133 & IRENCHY3 2 RIEIL (V), (V) o A~X7
P LR E TS 1678, 1665 35 X 08 1602, 1590 cm™ DRINTH B Z LIXMHATH 5. i 7 ¥ FIEOMRS
FRaEIREN T — T 2130~2100 con ! RIS S 5 & bR Tn 325 (), (V), (V) obGHn A2
FAREA L, FRER 2140, 2125, 2120 et W BRWRIGE AVFEAET S, £ LT (I), (V) TR zwmki A
R THELTHIE EAE ORIV DBEI2 . 7 ¥ FIEEOMFMFEIRE) ORI Ramachandra Rao'™
& Y aud 1260 cm™! fRRIRBLbR D Z EARB T 5B 2% AROMEY BT % 2 LixEEEC
Hotm. Fiebh (VI) Tik 1300~1200 cm™ DFFEEKIZ IV T 1260 em™ ( BIITIRWERWTIE R 51 %
2%, CHITEDS & OH FBaR L C-O ffEREI o %I & B, (), (V) TR ZoFRI 7 2 F 13k (25
L= ATAEET) O C-O MFEEEAERGIIGH (1240~1220 cm™ fHEICEIN) AT D0, ThbDOR
N 7 2 PO MR ORI AN SRT W3 D EEZLND. ek 7 e FAE* o C=0 fFREI D%
i 1755 ecm™! (RS Hbh T, HTNTC oL Ao s 1040 ecm™ MEOTIHILT £ F
AMMEAHCIET 25—+ © C-0 (ZDRFGBEHKL T 5 b D) OMFEREIOBIY &Fxbh % 2, (V)
CIEHS < OH iR L1 C-O MfiERi o b o L Bbh s, 2 (1) & (V) @ 1080 cm™ 5L DRI
#1000 cm~! (SEDFREORIUL B-E T/ —ABO=— T ARAIC D &3 YR, AT EIRE O BRI
CHIMT L. X gF b dl () RERETT 4 A 2 OEEARETH DI, HED L VARY
PRSI ADTe s, 7Y FEOYSHFMEMIREI O WL 2140 em™t 12, AR vEEO C=0 fhiiEiRE o R
IE 1733 cm™! ik o & D LFEDDH T ENTE B.

ST Y MMEa (1) 2BILLCELERT 3 7ty () & ZoRALKERBE () o A=z v iR
BE, (W) Cix 7 3 /2 KOFEET S & Lidded NHy OEES QMRS LW LT, BALA Y v AGEHIEA T
52 o b Tl 3405, 3340 cm™ 1T 2 KOWILH AR b, 7 7w AEEHCTRE L 7o O Tk 3540, 3420,
3340 cm~! @ 3 ADOWIENFLET B. BALKRERE () 1k 27 = e kb s CRED 72 DEET O ZPEL 7t
3100 em=! 225 2540 cm~! AE % TR 5~6 KON R bR, Zhik NHs*Y OMfERBORINEE2 b s.
3500~3100 cm~! DRI 13 & A ERIVEIZFD bt e 72 F AR (AFA=AT AR EY) © C=0
RO IRIE 1750 ecm™ MR LT d L BT b, (M) o NHs 13X RIRE) O RIL 1625 (AL S
Y o), 1628, 1618 et (7 m m kL A) ESR BTN NS % & @ LEbh, (M) o 1571, 1510

COCCH, CONH,

%3 0 o B s , 0 »B
OAr OAc

B EHICAFLZATALD Ve=o bBATHWHEZZLND.

14) G.N. Bollenback, J.W. Long : J. Am. Chem. Soc. 77, 3310(1955).
15) C.N. Ramachandra Rao, ef al.: Anal. Chem. 29, 916(1957).

16) #H, g, AWK, B FF: AKiE 81, 1160(1961).
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em= OWIUEFhFh NH* fEZAART S L ONHAFIRBIOBIR L HEE Sh%. Tek7 ¥ FETHIIL
L5 BT ) —ABC D &3 WL 1080, 900 cm™! BRI IGEICEH I TS, E T 2T — D C-0
IR 4 1250 cm™! fJ3F & 1040 em™ (LB AZ/RL T %. Fig. 1, 2 kzhbo IR A7 vk
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Fig. 1. Infrared Absorption Spectra of (1- Azide-1-deoxy—-g-p)-
glucopyranuronic Acid Derivatives (in KBr)

£ B o &Y

Methyl 1-azido-1-deoxy-2,3,4-tri-O-acetyl-g-D-glucopyranuronate (II) (1) 10g % iZ ¥k » NaNs
5g Ltz 100 cc ok Lz HCONH, wi-cigi, #xicinsl, 80~85 ¢ 3hr RIE ¢ 5. WEERMHHBED
RIS ## 1L oxkkdic by, —@kE, HHYH2FR, LE%, MeOH 2L\, AEOeHikH. kS e.

# OFEREIC A F L Z AT LD Voo bHEATHDHEEZDRS.
ORI T R R IE.
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mp 153°, ()3 —21.3° (c=1, CHCls). CisHi;OgN; Anal. Caled. C 43.50, H 4.74, N 11.70. Found C 43.53,
H 4.79, N 11.94.
1-Azido-1-deoxy-p3-D-glucopyranuronic acid (ILI) (I)3 g % 0.2N Ba(OH), 300 cc w1, iR THtiE
YRR, HEEo N HSOs %z T BaSOs wlk%, FHo WERM ~r» v 7 AcOEt walx, MET2
LA EEET. BiEa BEtOH-Et,0 X » B f. AeshRik. & 0.8g. mp 102~105°(decomp), [a)} —56°
(c=1, H;0). CsHyO¢N; Anal. Caled. C 32.88, H 4.13, N 19.17. Found C 32.55, H 4.38, N 18.67.
1-Azido-1-deoxy-2,3,4-tri-O-acetyl-g-D-glucopyranuronamide (V) (IV) 10g & NaN; 5g % HCO-

NH, 100 cc b, (II) & A KiE S+, Kk nrd, CHCl; i, Na;SO, #4:, CHCl; WMEM X, HKEX
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Fig. 2. Infrared Absorption Spectra of (1-Amino-1-deoxy-g-p-
glucopyranuronic Acid Derivatives (KBr)
a), b) Each pair of absorption curves illustrate agreement between the products from the
reactions of methyl 1-deoxy-l-isothiocyanato-2,3,4-tri-O-acetyl-g-p-glucopyranuron-
ate with aniline or p-chloroaniline and the products from methyl l-amino-1-deoxy-

2,3,4-tri-O-acetyl-g-p-glucopyranuronate with phenyl isothiocyanate or p-chlorophe-
nyl isothiocyanate (see Chart 1).
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EtOH % 5 H&&. INE 58 HEshRE. mp 137~138° ()8 —29.4° (c=1.1, CHCl;). CipHis0sN; Anal.
Caled. C 41.86, H 4.68, N 16.28. Found C 41.60, H 4.86, N 16.11.

1-Azido-1-deoxy-pB-D-glucopyranuronamide (VI) i) (II)1g # 20 cc MeOH 1 0° = NH; #faf
&, —WAHKES, MeOH, NH; »lEMRE, FllFE&Hy EtOH X b BiEL. AGHERER RE 0.5~
0.6g. mp 170~171°(decomp). [a)% —47.3° (c=1, MeOH). C;H;,OsN; Anal. Caled. C 33.03, H 4.62, N
25.68. Found C 32.97, H 4.66, N 25.90.

i) (V)lg % i) ARG sE, ABT5. & 0.5~06g BRMALiIRIcLY i) TARLLDLA
—ThHT LuHER.

Methyl 1-amino-1-deoxy-2,3,4-tri-O-acetyl-3-D-glucopyranuronate hydrobromide monohydrate
(VII) (I)10 g % AcOH 150 cc 1= #fE, 40° Txh# Ltz 30~32%» AcOH-HBr ¥¥ 150 cc ###H Lo
oMz, oFE 45° ¢ 4hr KEEe, —KKE. BORSKELHRERMKL, v =y Fic EtOH 10 cc %Nz
B EERFH, X5 Et,0 200 cc 2z AA, P, Et.O %%, %4, BtOH.-Et,0 75 /EM. AGeR
B, IUE 5~5.5g. mp 147~148°(decomp), [a)¥ +55.7° (c=1.1, Hy0). C12H1s0yNHBr«H,0 Anal. Calcd.
C 36.12, H 5.13, N 3.24. Found C 36.38, H 5.17, N 3.52.

Methyl 1-amino-1-deoxy-2,3,4-tri-O-acetyl-g-D-glucopyranuronate (VIII)*® (VI)5g % 10% Na,
CO, 70 cc iz 7%, CHCly #iil, Na,SO, #ig#s, CHCl %3k, #Ea#H. EtOH X » FHi#ff. Bashikah.

£ 3.5g. mp 140~141° [&)® +14.2°(c=1, CHCl). Ci3sH1sOoN  Anal. Caled. C 46.84, H 5.75, N 4.20.
Found C 46.84, H 5.84, N 4.15.

Methyl 1-deoxy-1-(3-phenylthioureido)-2,3,4-tri-O-acetyl-3-D-glucopyranuronate (IX, X=H)

(M) 0.2g % CHCly 1ce = vy v v 1< PhNCS 0.1g & 70°ic 4hr fuf, CHCL, v v v 2@ER%.
s EtOH cfEffb. EtOH X » BiiM. mp 176~177° % 3 #'» <y~ 7 methyl 1-deoxy-l-isothio-
cyanato-2,3,4-tri-O-acetyl-g-p-glucopyranuronate &7 =9 v X D &R Licd 0 LERM, IR X ) -T2
L wTER.

Methyl 1—(3—p-chlorophenylthioureido)—1—deoxy-2,3,4—tri-O—acetyl—ﬁ-D—qucopyranuronate (IX, X=
Cl) (VN 0.7 g & p-CICeHNCS 0.4g # vy v v 4dce i 70~75° 1 4 hr iz, vy v vEEZE. Me
OH.H.O 7 5 & 5ft. 80% MeOH 72 & F fifh. EIfagbiR&. mp 161~162° £ 3 ' < methyl 1-deoxy-
1-isothiocyanato-2,3,4-tri-O-acetyl-g-p-glucopyranuronate & p-CICGH.NH, X b &R L7z % © kiR, IR
k) —F%TH & EHER.

TSI A3z EPI-2 (NaCl optics) # f#H L.

KFFIR I M b KRB Y e 2 HIEE Y b o AR AR, SUWMRRT FEHELCEHNT L LD
o, MY Lo EERETE, KEFERABCEHOBLRLET. TLARRIYUMEE EHBRKO
BOIEMACAS ECANKEL, CCRELRHLET. SHLRERS T EER LW WiehiE BHIE
FEARLOZOHNE, IR A7 P AVHEOF R E bR EEHLTRCENKLET.

rh ot BLEE R K & BT IR T

R EET = v r L E ik PO, i LC (1) koA *y v TRLTL, B (W) %
‘BrzEnTEi. FHENOBECRET 5.



