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Scheme 1 Structural illustration of conivaptan hydrochloride

R MM HATA 2 55 MR, BILFI[3 JRELH [4] 7000 A6 kL . WISCRFN ) T4
VEJ7 25 1, H AT L A L4 ] T A 00 5 I 4 o B4 2 D rh T4 V- PR gt B R - R % -
S-FFFUG , VAR, BRGSO , K A SN, Z 5 TR ad Ak S, A , 75 2 0 Ak G ) 5 4B 2R -2 -k
kSR NI BRI % Je AR IH . R, %A T B 2 id Tsunoda 255 it , (75 5 R % JE (R 1 7= R i
13% £ 15 2 31% o BB W B H R b5 J5URE V- Y 3t o 358 O R A% 5L -5 -1 1) 3 i 20 A ekt o STk
Hh i 280 v A V- PR P B T R 2 -5 - R 1) 5 UBCRANCN 55% o ASSCRkE 1 SCHRE6 ] FI[ 7 ] 6T
(] 1A N-H AR IR R T T R AR -5 -F Y5 L 28 FE A b a4 3 iyl A8 b PR 4 — S P e AR 50% 1)
MEWE , 980 1A BV R o R AR v 2% s TE TP IRMAS 4 /)5 b, T 2- A RE D S mk i 1 2 i P A il i
BE i JEURH TR AR 0 ELAR T B AR A S A b, FRCT SRR A R 2 R ) A
FERVE IR IR R o (HISCRIR R 2 63% 4Tk 99% LU I o A LU Scheme 2 7 .

2013-01-05 Y f ,2013-04-08 & [0],2013-05-19 $25%
IR B, #4% ; Tel/Fax;0431-84532924 ; E-mail ; zhoump2008 @ 163. com; W55 5 0] : 251511 & 8 M AR T K&



514 VRS « R JE A OCHE [l A V- FHORRE LS A F /A w51 15 i L 2 A itk 51

1 S/ 0 4-chlorobutytonitrile N\ o (CH,),COK
— Z > 0 —
0 K,CO,, KI S

(¢} / (¢}

[ 7
S—Cl
|
(e}

2 4
N= (0) : j
0 N
N
\S// HCI /S N
J CH,COOH N 0
0
0
5 6

Scheme 2 Synthetic route of the target compound
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1.1 (YEFFKF

RD-2C B s A (RIS L T il i A PR A 7)) L IR T2 KR ; AV 600 BUAZ R 4R 1Y
(%t BRUKER 24H] ) ;LC-2010AHT %! HPLC A% ( H A Byt w)) AU — 00 AR ik &4 6 11
aify g2 E A {435 # : Hedera ODS-2 analytical 4.6 mm x 250 mm, 5-Micron; #E#£ 5 10 wL; I i
1..000 mL/min; 7 Z1AH :60% HIEE,40% 7K s FEg :25 °C Kl 4 :230 nm ; Q-TOF-MS 6520 % 5 j % (
Agilent 23 7)) 3 It R34 4 23 Ml
1.2 &RAE
1201 2-(4-F A ORABE I IR ) SR P BR W B (3) 096 26 g(172 mmol ) P2 LA B HI TR (1) 120 ¢
(252 mmol ) ML BE F 50 mL — & F be /A, TENIE 0 ~25 C FInA 37.7 g(198 mmol ) Xif A 35k Z il ik
FA(2), 25 CHEFE3 ho okBie, 432 WA HLZ, RS 28 K AXZE T, 1% B B K 52.52 ¢, iR
99.98% ,mp 112 ~ 112.5 C, '"H NMR (600 MHz, DMSO), 8:2.32 (3H, s, 5'-CH, ), 3.82 (3H, s,
1-COOCH,),7.16 (1H,t,J =7.8 Hz,H-3),7.35(2H,d,J =6.6 Hz,H4' H-6"),7.48 (1H,dd, J =
9.6 Hz,J=4.8 Hz,H-5) ,7.50(1H,t,/=9.0 Hz,H4) ,7.69(2H,d,J =8.4 Hz,H-3' ,H-7") ,7. 84 (1H,
d,/=8.4 Hz,H-6),10.42(1H,s,2-NH)
1.2.2 2-[ N-F v 2k-(4-F AR A Bl AL ) | R P BR W 85 (4) 098 F 95 g(311 mmol) fb54 3 f#k
VS ARAE 150 mL 2-FHIEPUSIEm o R A=, A 38. 6 g(373 mmol) 4-50 T g, il Z VAR, A
84.87 g(614 mmol) BRERHFIFN 15. 23 g(92 mmol ) fALHR , IIFAIAIE 46 h, HARFEIR , KAKIE VR A 2= TR O
~5 CI K 570 mL, 54k 1 ho Flog, uEDET1E, AL, FRRORLS ] VI ZRR CER) - V(A g ) =10 13
ATESS &, B8 A E R 93.45 ¢, % 81% ,mp 102.5 ~103.5 °C, '"H NMR (600 MHz,CDCl,) ,5:1. 94
(2H,q,J =7.8 Hz,H-2") ,2.41(3H,s,5'-CH, ) ,2. 60(2H,1,J =7.8 Hz,H-1"),3.55(2H,s, H-3") ,3. 86
(3H,s,1-COOCH, ) ,6.85(1H,d,J =9.0 Hz,H-3) ,7. 24(2H, 1,/ =8.4 Hz,H4' , H-6') ,7.39 ~7. 43 (4H,
m,H-3' H-7' ,H4 H-6).,7.85 ~7.86(1H,m H-5) .
1,23 1-(4-F R E AL ) S5-BK2,3,4,5-19 S-1H-1-% 5 fde BA-FRE(5) 494K 25.29 ¢
(69 mmol)fk-&4 4 I 150 mL DMF &#, fE N —10 ~0 C RN A 15.86 g(142 mmol ) L T M, 1E
0~5 CTFHEHE2 ho 7£0 ~5 C T A 200 mL 7K1 22 mL 30 % FhiR, HiFE 1 ho fl0E, 15206 Kok i
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T 170 mlL P v E 25 0, Fl 8 S TR, 15 B Bk K 20. 87 g, Y #E 89% , mp 154 ~ 155.6 C,
"H NMR (600 MHz,CDCl,) ,5:2. 08(2H,s,H-3) ,2.40(3H,s,5'-CH,) ,3.95(3H,s,H-2 ,H4) ,7.32(1H,
d,J=7.2 Hz,H-9) ,7.38(2H,d,J =8.4 Hz,H4' /H-6'),7.48(1H,dd,J =2.4 Hz,J =9.0 Hz),7.52 ~
7.53(4H,m,H-3" /H-7' ,H-6 ,H-8) ,
1.2.4 N-(4-F E ¥ arme ik )-1,2,3,4-9 8 -SH-1-KF R 32-5-80(6) 695  26.5 g VKZ4TFR,32.5 ¢
HeEh 2,14 g(41 mmol) L& 5, 26N 80 °C Rtk 11 h, 3 HIZE 0 °C,7E 0 ~20 °C Ry 150 mL 7K,
5 CTFHERE L he fhuE, UEUFT A5 2] A A, B HER =9 6,

A M 70 mL 30% 1 NaOH 7K %5, H1 240 mL £ iR CER#HL, AT HLZ A 150 mL 7K pjge f vk
AR ERME B VAR T 10, 1 g MERE 78 10 ~20 C A S. 71 g(30 mmol) XJ H BEIRAA S, HiHE 1 ho
7E10 ~20 CRAA 150 mL /K, 2212 5 C g T 152 BAR 9 6., JEDFIR 9 5 g a1 i £k
AW 11,27 g, % 86.89% ,mp 103 ~104. 1 °C, A —: HPLC I 5%E & &k 99.29% , Q-TOF-MS
(m/z):315. 1[M +H]*;'H NMR (600 MHz,DMSO) ,5:1.84 ~1.86(2H, m,H-3) ,2.38 ~2.40(5H, m,
5'-CH,,H4),3.78(2H,t,/ =6.6 Hz,H-2) ,7.26(1H,d,J =7. 8 Hz,H-9) ,7.40(2H,d,J =8.4 Hz ,H4',
H-6'),7.44 ~7.47(1H,m ,H-7) ,7.58 ~7.60 (2H, m,H-6,H-8) ,7.62(2H,d,J =8.4 Hz,H-3' ,H-7");
C NMR (600 MHz,DMSO) ,5:2.09 (5'-Me ) ,22.7(C4),38.8(C-2),49.1(C-3),126.7(C-3",C-7"),
128.2(C-7),128.6(C-8),128.9(C-10),130.0(C4",C-6"),133.1(C9),136.3(C-6),137.1(C-11),
137.6(C-5") ,143.7(C-2") ,201.9(C-5)
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Improved Preparation of the Key Intermediate
N-Toluenesulfonyl Benzodiazepine-5-ketone Used for
Conivaptan Hydrochloride Synthesis

MA Yajuan”, LI Xiaodong”, LI Yun", HONG Bo", ZHOU Miping" "
(“College of Resource and Environmental Science , Jilin Agricultural University , Changchun 130118, China ;
* Broadwell Pharmaceutical Co. ,Ltd. ;Changchun 130117 ,China)

Abstract An improved method for the preparation of N-toluenesulfonyl benzodiazepine-5-ketone, a key
intermediate used for conivaptan hydrochloride synthesis, was developed. The starting materials are p-toluene
sulfonyl chloride and methyl anthranilate, and the synthesis procedure includes amidation, imide and
halogenated hydrocarbon condensation, Bechmmann cyclization, hydrolysis and decarboxylation, etc. In the
synthesis process, the amount of the toxic solvent pyridine is reduced; sodium hydride, which is explosive in
water, is replaced by potassium tert-butyl alcohol; and methyl tetrahydrofuran, which is commercially
available and easily recovered, is used as the solvent instead of butanone. The total yield of the target
compound increases from 55% to 63% , and the purity is 99% or more. The obtained compound was
confirmed by the melting point measurement and 'H NMR spectroscopy. The yield of this intermediate and its
quality have been significantly improved, and the yield of the conivaptan hydrochloride is thereby greatly
increased.

Keywords intermediate of conivaptan hydrochloride, N-toluenesulfonyl benzodiazepine-keton, synthesis

improvement
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