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Synthesis of 2-sulfonic acid-4-thiobutanoic acid

antibody-drug conjugate linker
YANG Liping , CAO Xiaodong
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to reduce the preparation cost of antibody-drug conjugate (ADC) hydrophilic linker
2-sulfo-4-(2-pyridinyldithio)-butanoic acid (Sulfo-SPDB), we designed and synthesized the Sulfo-SPDB
analogue 2-sulfo-4-trytylthio-butanoic acid with the characteristics of lower cost and similar function. The
synthesis started from 4-mercaptobutyric acid, and went through substitution, sulfonylation, reduction,
and then protection reaction. By optimizing the reaction conditions, the Sulfo-SPDB analogue was prepared
in four steps with a total yield of 85%. The structure of the product was characterized by mass
spectrometry, ultraviolet and 'H-NMR. The results show that the product is the target product. The
synthetic route has the characteristics of few synthetic steps, mild reaction conditions, simple operation,
and low energy consumption, and has reference significance for the synthesis of Sulfo-SPDB derivatives.

Key words: ADC; linker; 2-sulfo-4-(2-pyridinyldithio)-butanoic acid; 2-sulfo-4-trytylthio-butanoic
acid; mercaptyl protection; sulfonylation
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SR FEEE T 5 ABE SRR PRI, JE st 5
s ADC 2891 s J12# A o s . B,
MFg 5% & o (Folate receptor-a, FR-a) & 8 & A9
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2-fH R IE-4-(2-ME E — B AC)-T R (3) & & X
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1.3.1 MR BE

£ 100 mL B9 R B om A 11.0 ¢
(50 mmoD)2,2"-—F —MEBE, Il A MeOH (30 mL)
fif 2,2'- R Nk REA R BEPE 0.5 h JR L IMA 5.0 g
(41 mmol) 4-#i 5 T MR, K IR & W 78 = I8 F Hid $F
12 W e S 7 A T o I ) M T A 4
fL(CH,CN/H,0=2/3), % T, 15 %] 7.7 g 1 [
Py, 2B % R 82% ., LCMS [M+H]' =
230. 0,

1.3.2 HhERG G K

# 2.7 g (11 mmol) 4-(2-kIE —FiA) - T MR A
F DCE40 mIL)H1, JIMA 6. 8 g (58 mmol) CISO,H
F13.0 g (23 mmoD DIPEA, B & ¥ RS W1 75 °C
P Hk 40 min, B J5 1R & W)W 46 JHEA VKoK L JF
F Na, CO, ¥R &Y pH W Z 7, ¥k 5 iR &
Wi i i ) RE G i AR 4l Ak (MeOH/5%, AcOH=
1/3), 138 3.4 g B AR, &t B 7K A
88%., LCMS [M-H]" =308.0,

"H NMR (400 MHz, D,0) & 8.36 (d, J =
5.1 Hz, 1H), 7.87 (q, J =8.1 Hz, 2H), 7.32
(t, ] =6.0 Hz, 1H), 3.77 (dt, J =24.5, 12.2
Hz, 1H), 3.70—3.55 (m, 3H), 3.11 (q, J 7.4
Hz, 3H), 2.83 (dd, J =28.4, 13.8, 7.0 Hz,
2H), 2.30—2.15 (m, 2H), 1. 25 (d, J =6. 6 Hz,
14HD).

1.3.3 MR G

$ 2.0 g (6.45 mmol) 2-Fff R Fe-4-(2-Nk g —
BAO-TERE T THF (20 mL) ., 3% il A PMe,
(19 mL) . IR A WFEE T FHEFE 30 min HEIA
WAL ARG 2o vk 4 v s 2R A L B
A ZH# (50 mL) I PE¥ 3 Wk 481 2 BT
RIS 2] 1. 2 g AR SRR 920,
LCMS [M-H] "= 199. 0,

1.3.4 Sulfo-SPDB 24 (5) &k

4B 2-BE L T WAL 7 T DMF o, 9F H
JMAZE 2.9 g (10 mmol) TrtCl H, 2R 5 FR 5 WTE
L NHEFE 1.5 ho 5B RN IR 4R 38 5 I A
RERS (A A4l fb (CH,CN/H,0=2/3), 145 2. 4 g
W R AR ), 2B 852, LCMS [M-
H]" =441.0,

'"H NMR (400 MHz, DMSO) & 7.34 (s,
1H). 7.33 (d, J=1.4 Hz, 4H), 7.31 (s, 2H),
7.29 (dy J=1.8 Hz, 5H), 7.27 (t, ] =1.5 Haz,
2H), 7.26 —7.22 (m, 4H), 3.65—3.54 (m,

1HD, 3.29 (dd, J=9.7, 4.4 Hz, 1H), 3. 14 (dd.,
J=7.4, 4.3 Hz, 1H), 2.12—1.99 (m, 3H).
1.4 AR5 RAE
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FH O NEAE MR s AH, % A Micromass Quattro
Micro ¥ BT A BT 3% {300 Sulfo-SPDB 25U Y &
At R HRRNA (2) L (3) (4 LU B AR =) Sulfo-
SPDB ¥ (5) H BT .
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1.4.2 #HREREHEE(TLO)
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Kl 2(e) J@rR T Hra ik () 7 i EST G X T it
FIrAR BT I s B 2 Co) mT o i £ 28 AU T
Hrlal A () BRI [M-H T 20 T8 716 m /=
199. 0, 54 (4) B BRIE 4> F 5 199. 98 FHWI &,
Kl 2(d) 2 Sulfo-SPDB ZEBI4 (5) 7£ i 1% ESI ffs
R IR AT AR 35 s R B 2 (D AT L FE ST £
TR TR IM-H] 278 716 m/z
441. 1, 5 Sulfo-SPDB 2 L9 (5) () # it 73 + &=
442. 09 HHYI & .
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%1 FEEENEE-RENER
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