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ET B REMANHAREERI - A -8a- A% -8a-FALEE A, KELRBMNRIF
Bk BR; A EARBEMKEZER X - %T%M%fiaa s E LR A g R A ,C2 F
B A FM, GBS K alA] =27.536(6) ,b[A] =9.6582(19) ,c[A] =18.529(4) ,a[°] =90,
B[°]°=114.00(3),y[°] =90,V[A3] =4501.6(15),Z =4,Dc[ mg/m’] =1.177, m[mm '] =
0.086,F (000) = 1750, GOF = 1. 043, Rint = 0. 0417, Rla, wR2b [ I > 20 (1) ] =0. 0492,0.1291,
Residuals[ eA 3] =0.0564,0. 1354, WA EZHANHE N EEA T KEZHAFANE LT T
AT FrkE,
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Abstract; In this paper, the synthesis process of gamamycin was optimized by changing the reaction reagent and
the purification method of the intermediate, so that the whole reaction process is more suitable for the scale — up
production, and more safe for environmental protection and lower cost. 9 (Z) - 9 - deoxo — 9 -
hydroxyiminoerythromycin A is generated from the starting material 9 (E) - 9 - deoxo - 9 -

hydroxyiminoerythromycin A in the presence of base catalyst, following by Beckmann rearrangement to give the
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erythromycin imines ether mixture.

reduction by sodium borohydride reagent.

Then 9 - deoxo — 8a — aza — 8a — homoerythromycin A is obtained via

Finally, gamithromycin is synthesized by the reductive amination.

Notably, the single crystal of gamithromycin was firstly obtained and determined by X — ray single crystal

diffraction study. The single crystal data demonstrates that it belongs to monoclinic crystal system and space group

C2, and has chirality, with parameters: a[ A] =27.536(6) ,b[ A]
90,B[°] =114.00(3),vy[°] =90, V[ A3] =4501.6(15),Z=4,Dc[mg/m’ ] =1.177 ,m[ mm — 1]
F(000) = 1750 ,GOF =1.043 ,Rint =0. 0417, R1a,wR2b[ 1 >20 (1) ]

=9.6582(19),c[A] =18.529(4) ,a[°] =
=0. 086,
=0.0492, 0. 1291, Residuals[ e A -3 ]

=0.0564,0.1354. The determination of the crystalline structrue of gamithromycin provides new options for the

subsequent study of new dosage forms of gamithromycin preparations.
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2.1.1 9-MHE-9-FALEZR AZ) T
&2 1500 mL = EHEAIMA 9 - i -9 - [A]

RIZTHZ A (E) §550.0 g SAALHE 4.8 g FITCK
T 500 mL, IRETFE, EIR N 4 hy ) 52 AR &R
HRE RS ER R T pH 28 ~ 9 4RJ5 /K 100 mL,

Mt A 3 98 BE 5 B A3 AR 150 mL &
BEFTH 1 b, ol HETA5 720 43,5 o, CR . 87% ;

Y555, 158 ~162 °C ;'HNMR(CDCI, ) :5.01(dd,H -
13),4.87(d,H-1") ,4.40(d,H-1"),3.98(m,H
-5"),3.80(s,H-11),3.49(m,H -5),3.27(s,
OCH,),3.21(dd,H -2),2.99(t,H -4"),2.87
(m, H-2,H-8 H-10),2.74(m,H -10),2.43
(m,H-3"),2.32(d,H -2"),2.27(s,N(CH,),),
1.91(m,H -4),1.87(m,H -14),1.63(m,H -
4"y ,1.37(m6 - CH,) ,1.28(d,10 - CH,) ,1.24(d,
5"-CH,),1.18(d -5' - CH,),1.12(d,2 - CH,) ,
1.11(s,12 -CH,) ,1.08(d,8 —CH,) ,1.04(d,4 -
CH,),0.79(t,CH,CH,) ,

2.1.2 9-£4-12- B4 -9,12 -3 % -8a,9
-ZJHE -8a- & BUOFEEAWNEE
1] 500 mL = IO AIIA 9 - B4 -9 - RIMLTH &R

A% -8a-F

on G CH,

CH; CHsOH  Ho

OCH,
3
5 OH

o CH; s}

“(HO,

s
o OCH,

o OH

CH,

9- L -8a—F IR -Ba-H LI T HRA

CH,
\Z\i_’;{? o AT S
5 L i
CH, cH, TN
OCH,
e,

BEAE) G - A -9 M A B RKA(Z) 5

Pd/C

CH,
7, A

A(Z) 5 40.0 g F1200 mL PIER , FE3E, %%, FRIRE
—5 ~5 C, 06 R A 20. 4 ¢ B B
W 100 mL, BEFE, I 0.5 h, 2R 5 in = 2 i 10
mL, BEFE W 1.5 h, TLC Kl 52 07 58 1%, 1o v, g
PEHT 200 mL — S W BE i A, JCoK B R B4 T4 i

UE VRARFSR  5 37.2 ¢, IR 95. 4% M5 . 105 ~
110 °C ;' HNMR (CDCl,) ;5. 17 (dd,H = 13) ,4. 73
(d,H-1"),4.47(d,H-1"),4.15(dq,H -5"),
4.09(dd,H -3),3.99 (brs,H -5),3.81 (t,H -
11),3.68(m,H-8),3.65(m,H -5"),3.40(ddd,
H-2'),3.23(s,0CH,),2.96(t,H -4") ,2.70(m,
H-2,H-8,H-10),2.70(OH -10),2.68(m,H
~3'),2.57(brd, 11 = OH) ,2.45(p,H -2),2.31
(s,N(CH,),),2.28(d,H-2"),2.20(d,4” - OH) ,
2.07(ddq,H - 14a) ,1.90 (brd,H = 7a) ,1.75(dd,
H-7b),1.74(m,H -4),1.70(m,H -4') ,1. 69
(m,H - 14b),1.46 (dd,H - 2""),1.40(S,6 -
CH,),1.29 (m,H -4'),1.27(d. 10 - CH,) ,1.27
(d,5" = CH,),1.25(d,2 - CH,),1.24(d,5" -
CH,),1.21(S,3"-CH,),1.18(s,12 - CH,),1.07
(d,8 -=CH,),1.01(d,4 - CH,),0.88(t,CH,CH,) ,

CH,

CH,
9— - 12- B4 -9, 12-FF45—8a,
O i A -8a—E Z-Ba LT ZEA

1 MKXEBEERKE
Fig 1 Synthetic route of Gamithromycin
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2.1.3 9-F%% -8a-4A & -8a-FHUBEE AW
# &0)

] 500 mL =R IA 9 - 4 - 12 - LA
-9,12 - % -8a - A4 -8a- ML EHHR A 35.0
g, WA 175 mL, BEFER MR, BRI -5 ~5 °C, 204ttn
AWMIEALEN 9.0 g, ke, HiE K0 2 h, i nw &5
2,9 pH 2 6 ~7 , BiFESN 0.5 h, b i e 4ifs
FIHLA 9 — 2% - 8a — A% —8a - MLER A M
FLAnIAE] 280 mL HJBUCT fk b, i I — 90 L TR
6.6 g JNE, WFE 1 h, b U IEUHIMAR] 200 mL Y
10% WBRIR # I W, B4k, A 175 mL — 5 H
Bt ZEI, TOKBRIR AN T, Wi 13 B4l 32.9 ¢
WCH:93.5% ;445 15.: 176 ~ 180 °C ;' HNMR ( CDCL,)
5.00(d,H-1"),4.75(dd,H - 13) ,4.48(br,d,H
-3),4.34(d,H-1"),4.02(dq,H -5"),3.56 (br,
H-11),3.52(m,H -5),3.31(s,0CH,),3. 16
(dd,H-2"),3.01 (brd,H -4") ,2.78 (m,H -8),
2.69(dq,H-2),2.59(dd,H -9a),2.42(brt,H -
9h),2.30(d,H-2"),2.26(s,N(CH;),),1.91(m,
H-14a),1.77 (brp,H —=4),1.61 (brd,H —4"),
1.55(dd,H -2"),1.44(m,H - 14b) ,1.38(m,H -
7),1.36(s.6 - CH,),1.21(s,3" —CH,),1.20(d,
5'-CH,),1.18(d,2 - CH,),1.06(s,12 - CH, ),
1.10(d,8 =CH,),1.04(d,4 - CH, ) ,0.94(d,10 -
CH,),0.86(d,CH,CH, ),

2.1.4 mkERHAKR 500 mL EEET
EMA 9 - F35 - 8a - A% -8a - MELE R A25
g, IEPIEE 100 g, KESTR 3.0 g, Bk EIE i, A
H/RAEAL ] 8.0 g, W MRS, E N A E
SRGEARER SR, EAEAREET1.4~1.6
MPa,35 ~ 45 C AR, W& 3 AT T [, E)
. BORE sb , A I o) S o 4, IR 48w, A
4fifk 7K 200 mL, U8, JEWANA 150 mL 5 b,
FEIRZE 20 C LR, JH 20% SRR IESY pH<4 , £ B>
T KA DA S B 150 mL, JH 20% S A fkEN
VWA pH =10, A 053, To /K Bt IR 44 1 4, Wk
4 A9 2K B 2 A 20. 0 g, WK :80% ;' HNMR
(CDCL, ) :5.00(d,H-1"),4.75(dd,H - 13) ,4. 48

(br,d,H=3),4.34(d,H-1"),4.02(dq,H -5"),
3.56(br,H-11),3.5(m,H -=5),3.31(s,0CH, ),
3.16(dd,H -2"),3.01(brd,H —-4") ,2.78 (m,H -
8),2.69(dq,H-2),2.59(dd,H —9a),2.42(brt,
H-9b),2.30(d,H -2"),2.26(s,N(CH,),),1.91
(m,H -14a),1.77 (brp,H =4),1. 61 (brd, H -
4'y,1.55(dd,H-2"),1.44(m,H - 14b) ,1.38(m,
H-7),1.36(s.6 —CH, ) ,1.21(s,3" - CH,),1.20
(d,5' - CH,),1.18(d,2 —=CH,),1.06(s,12 -
CH,),1.10(d,8 - CH,),1.04(d,4 - CH,),0.94
(d,10 - CH, ) ,0.86(d,CH,CH, ) ,
22 MABEWMEGERRGEREHA 2
W 1.0 g BHEE 99% By IKE: &R 11 6 A A %] 20
mL ZJEH, 70 CIn#Es i, ¥ 40, & 1k cE, B i
fmiR . BEEUCR/NR 0.22 mm x0. 18 mm x 0. 18 mm
A9 A, H Bruker Smart ApexIl CCD 7 A AU S AT
2.2.1 kMR KR T RS R, 2
23 [, BA T AR T 99% |, il S5k 1
FE 2 s,

1 MABERGEREE

Tab 1 Crystal Structure Data of Gamithromycin

LHEN AR
23 [a) C2
A[A] 27.536(6)
b[A)] 9.6582(19)
c[A] 18.529(4)
al°] 90
B[°]° 114.00(3)
vl 90
V[ A3] 4501.6(15)
Z 4
D, [ mg/m’] 1.177
plmm '] 0.086
F(000) 1750
GOF 1.043
Riu 0.0417

R,*, wR,"[1>20(1)] 0.0492, 0.1291
Residuals [ e A 3] 0.0564, 0. 1354
Ry= S HHFI-1F /IF, . "wR, = [ Sw(F,? - F.2)%/
EW(FUZ)ZJI/Z
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Fig 2 Molecular Stereo Configuration of Gamithromycin
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