yFHeBOI[BI — 9TO NOJUTHAPOKCUAIIBACTUABI U MOJIUTUAPOKCUKCTOHBI U UX ITPOU3BOJHBIC,
Harpumep:

CHO CH,OH
H—=C—0H c=0
HO=C—H HO=G—H
H—C—0OH H—C—OH
H—C—0OH H—C—OH
CH,CH CH,OH
TITFOKO03a dpykro3a
(MOTUTHAPOKCHATIBICTHT) (MOTUTHUAPOKCUKETOH)

Oo6m1ast popMyiia MPOCTHIX MOHOCAXapHIOB MOKET OBITH IpeacTaBiacHa kak Chn(H,O)m
U TIOPTOMY paHee caxapa CUMUTAIHM THAPATHPOBAHHBIMU (HOpMaMU YTriIepojaa, 4TO OOBSICHSET
STUMOJIOTHIO CJIOBa —YyTJjIeBOA. Tak, HarpuMmep, BceM u3BecTHas (popmyina riroko3sl Co6H1206
MoeT ObITh mpezacraBieHa kak Cg(H20)s. OnHako B psige ciydaeB Takas ¢Gopmysia He
COOTBETCTBYET COCTaBy  HEKOTOPBIX VIJICBOJAOB — JIE30KCHUCAXapoB, aMHUHOCAXapoB,
Cepoco/IepKallluX YIJIEBOAOB M T.A. bHoOJOrmyeckoe 3HAUEHHE YIJIEBOJOB OTIPOMHO. MBI
pPaccMOTPHM 3TO B JIaIbHEHIIIEM B OMOJIOIMYECKMX CBOMCTBAX YIJIEBOJOB. 3/€Ch CTOUT JIMIIb
VIIOMSIHYTh,  9TO  HE yIJIEBOJOpOAbI  HepTm  wiMm  Ta3a  SBISIOTCS  CaMbIMHU
pacnpocTpaHeHHBIMUA OPTaHUYECKUM COSTMHEHHEM Ha 3emJie, a YIIIEBO/I IEeIUTI0N03a.
YrieBobl IeJIATCS HA TPH IPYNIbI:
I. Monocaxapu bl (IpOCThIe caxapa, Halpumep, FIFK03a).
Il. Omnurocaxapuasl (yrieBoabl, cojepkamue 2-10 ocTaTkoB MOHOCaxXapHa0B, HAIIPUMEP
caxaposa).
I1l. Tlonucaxapunsl (yriaeBojipl, conepsxauiue 0osee 10 octaTKOB MOHOCAXapua0B,
HO OOBIYHO — THICSIYM U MUJUTHOHBI).
MoHocaxapuapl — TpPOCTEHIIME YIIEBOJABI, HE THAPOJIM3YIOIIMecs Ha Ooyiee MpOCThIe
YIJICBOJIBI.

§1. Knaccupukanusi MOHOCAXapHu10B
a) M0 YHUCIy aTOMOB YIJIEpOAa B MOJIEKYJE: TPUO3bl, TETPO3bI, MEHTO3bl, T€KCO3bI, I'€NTO3BI,
OKTO3bl, HOHO3bI, IEKO3bI.
0) 1o ¢GYHKIMOHAJIBHON TpymIe: albJo3bl — COJAEpXkaT AIbJCTUAHYI TPYIIY; KETO3bl —
coJiepKaT KETOHHYIO TPYIITy.
Hcnonp3yercst Takke COBMEIIEHHasl KiIacCH(PHUKAIMs, HaIpUMeEp: allbJ0NeHT03a — albl03a U
neHTo3a (Hamp. pubo3a), KETorekco3a — KeTo3a 1 rekcosa (Hamp. GppyKkTo3a)
§2. Homenkiaartypa

JUis  MOHOCaxapuJIOB HCHOJb3YIOTCS TpPUBHAIBHBIE HAa3BaHUS, KOTOpbIE HMEIOT
OKOHUaHue -03a. CHCTEMATHYECKHME Ha3BaHUA HCIOJB3YIOTCS OYEHb pEAKO BBHAY HX
rpomo3akoctd. Hampumep, HasBanume D-rmiokozsr mo nHomenkmatype IUPAC  Oyner
crenyromM: (2R, 3S, 4R, 5R) — 2,3,4,5,6-rekcaruIpoKCUreKcaHab. O4eBUIHO, YTO
M0JIb30BATHCS TAKUMHU Ha3BAHUSMHU HE OYEHb YIOOHO.

CaMoil mpocToil anbpA030i CUMTAETCA TIMUEPUHOBBIM aNbIeruj, U CaMOW IpOCTOU
KET0301 — AUTUAPOKCUAIIETOH, KOTOPbIE 00pa3yroTCs MPU OKUCICHUH TIHIIEpUHA:

?HEOH o CHO CH,OH
HC—OH — HC—OH + 0
CH,CH CH,OH CH,OH
T CPUH l"J'II/II_IepI/IHOBHﬁ AUTUAPOKCHUALICTOH
AlIbICTU ]

[Tpubasnsas x crpyktype kKaxaoro m3 Hux no CHOH rpynmne nomywaror cemeicTBa



aJIba03 U KE€TO3:

cHo
H OH
CH,OH

D-rnHUBpUHOBLIA anLO0erug

CHO CHO
OH HO H
on H oH
CH,OH CH,OH
D-apuTpoaa D-Tpeo3a
CHO CHO CHO CHO
H OH HO H H oH HG H
H OH H OH HO H HO H
H OH H OH H oH H OH
CH,OH CH,OH CH,OH CH,OH
D-puboaa D-apaBuHoaa D-kcunosa D-Nukcosa
CHO CHO CHO CHO CHO CHO CHO CHO
H OH HO H H OH HO H H OH HO H H oH HO
H OH OH HO H  HO H H OH H oH HO H HO
H OoH OH H OH H oH HO H HO H HO H KO
H OH OH H OH H OH H OH H aH H aH H OH
CH,OH CH,OH CH,OH CHOH CH,OH CH,OH CH,OH CHOH
D-annosa D-ansTpo3a D-rnwokosza D-manHo3a D-rynoaa D-wpoaa D-ranaktoza D-tanoza

Puc. 1 CemetictBo D-keto3. [IpsimoyronbHuKamMu BblAeNeHbl (POPMYIIbI, KOTOPBIE HA/10
3alIOMHUTb.

§3. U3omepus
CTpykTypHas usomepus

Haunbosnee BayKHBIM BUIOM CTPYKTYPHOH H30MEPHHU B CITydyae MOHOCAXapuI0B SIBISETCS
MEXXKJIaCCOBas: KakK ajbJerH/bl SBJIAIOTCS HM30MEpaMH KETOHOB, TaK M alibJ03bl H30MEPHbI
KET03aM — IMO3TOMY TJIFOKO3a SIBJSIETCS M30oMepoM (QpyKTo3bl. M rimroko3a, u GppykToza UMEIOT
OJIHY U Ty e MoJieKyJspHYyto ¢popmyiny CeH1206 .

W3omepust yriepolHOro cKejgeTa HE XapakTepHa s YIJIEBOJOB; Kak IpPaBUIIO
YIJIEBOABI MMEIOT HEPa3BETBIEHHOE CTPOCHHE, 32 HECKOJBKHUMH HWCKIFOUEHHUSMH: HallpUMeED,
CpeIu aibJIONEeHTO3 BCTPEYaeTCss amuo3a — MOHOCAaxXapHJl B COCTaBe IIIMKO3UJa aluHHa,
cojepikaierocss B merpymike (ycT. jmar. HasBanue Apium petroselinum).

Kpome Toro, MoHocaxapuibl, 0yayuu ruIpOKCHaIbAeruaMu (MU THAPOKCUKETOHAMM ),
CHOCOOHBI 00pa30BBIBaTh LMKJIMYECKHE TMOJIyaleTaau (MOJyKeTaldu), KOTOpble MOTYT
HaXOJUTbCSI B PaBHOBECUU JPYyr C JAPYroM U C OTKpeIToH ¢opmoil. Takoe sBieHHE
Ha3bIBAETCS KOJIbYATO-IEMHOM TayTOMEpHEH.

Crepeousomepus

Haubonee  BaxkHa Ul ~ MOHOCaxapuJoOB  CcTepeouzoMmepusi.  boibIIMHCTBO
MOHOCAxXapuJ0B ONTHYECKH AaKTUBHBI, M MOTYT CYIIECTBOBAaTh B BHJE TIapbl CTPYKTYP,
SBIISIOIINXCSI HECOBMECTUMBIMH APYT C IPYTOM 3€pKaJIbHBIMU OTOOpPa)KEHUMH — TO €CTh B BUJIE
SHAHTHOMEPOB.

[Mpunagnexxnocts k D- wim L-psgy y MoHOcaxapuaoB Oompezensercs He I0
NEPBOMY AaCHMMETPHUYECKOMY aToMy, a [0 MOocjeqHeMy (CM. BBIIIE CEMEWCTBA albl03 M
KETO3.)

HamoMuuM, dYTO 10 TOSIBICHUS MeETOJa peHTreHOoCTpykTypHoro anamusza (PCA)
OTHOCHUTENIbHAs KOH(Urypamas XuapibHOrO IEHTpa OIpelensiach M0 TIUIEPUHOBOMY
QIBJIETUAY: €CIH BEIECTBO MOXHO NpPEBpPaTUTh B D-TIMIEpWHOBBIN ambAerHl, TO W O3TO



BEIIECTBO OTHOCcHTCA K D-psmy u Haobopor. B cimydae yrieBojoB 3TO MpeBpaileHue
OCYIIECTBISIIIOCHh CIEAYIOMIMM 00pa3oM (HMCIOb3ys, Hampumep, pacmerienue 1o Pyddy):

CHO
= OH CHO
HO H HO H
H oH — ~ H OH — = H
H OH H OH H

CH,

CH,OH

D-zmoxo3a

OH

D-apabuHosa

CHO

T

CH,O

OH
OH

H

D-spumposa

—_—

CHO
OH
CH,OH

D-znuuepurossili
anedeeud

MoHocaxapua — B JTaHHOM CiIydae TIIOKO3a, — YKOpauHMBajach IO OJHOMY aToMy
yriepojaa, A0 TeX IMOp, MoKa He MOJYYUTCS TJIMLEPUHOBBIN ampaerui. T.K. B JaHHOM
cimydae oOpa3oBbiBalicsi D-rimmepuHOBBIA anmbaeruy; (4TO MOXHO OBUIO OINpPENCTUTh
MOJIIPUMETPUYECKH ), TO [IFOKO3a CUMTANACh MpUHA Iexkamiei k D-psay.

HWraxk, o6prunas npupoaaas D-riiroko3a uMeer yaensHoe Bpatienue +52,5° Kak Oyuer
BBITJISAETH (POpMyJIa IIFOKO3bI, MMEIOLIAs YAEIbHOE BpaleHue -52.5%?

CHO CHO
H——0QOH HO——H

HO——H H——OH
H——OH HO——H
H——0H HO——H

CH,OH CH,OH

D-zrmokosa L-amorosa
[w] = +52.5° -52.50
D- nu L-torroko3a ABIIAKOTCA OHaHTHUOMECpaMHu, BpalaromuMunu IIJIOCKOCTH

MOJIIPU30BAaHHOTO CBETA HAa OAMH U TOT K€ YTOJI, HO B pa3HbIe CTOPOHBHI.

BemectBa, mpeacTaBieHHBIE B TOPU3OHTAIBHBIX PSAaX CEMEUCTB ajbl03 M KETO3
OTIPE/ICIIEHHO SIBIISIIOTCS CTEPEOM30OMEPAMU, HO HE SIBISIFOTCS 3€pPKaIbHBIMU OTOOPaKECHUSIMU
apyr npyra. CrnenoBareiabHO, OHM  SIBISIIOTCA — AMAacTepeoMepaMM (HalpuMmep, TJII0K03a,
rajakTo3a, MaHHO3a, UJ103a, I'yJI03a, TajJ03a, AIbTPO3a, ajljio3a).

B crepeoxumum yrieBOIOB TMOSBISETCS €lle€ OAWH JOMOJTHUTEIbHBIH TEPMUH —
SOUMEpBL. ODNUMEPBl — 3TO AUACTEPEOMEPHI, OTIMYAIOMIMECS TOJIBKO MPOCTPAaHCTBEHHBIM
pacmojio’)KeHUeM  Tpylnnm y  OAHOIO  aCUMMETPUYECKOro  aToMa yriepojaa, OOBIYHO
PacoJIOKEHHOTO Y albJAETHIHON UM KETOHOU TPYIIIbI.

ouactepeomepsl,

SMUMEPBI

HO HE 3nNMepbl

7NN

CH HO

H OH HO——H H——OH
HO H HO——H HO——H
OH H——0H HO——H

H OH H——OH H——OH

CH,OH CH,OH CH,OH

D-rniokoza

Ha MOHOCaxapuJabl IIEeI0YEH .

D-maHHo3a

\ 4-3nmmepb/

2-OnuMeps (0OBIYHBIC ATIMMEPHI) OOBIYHO JIETKO MEePEXOIAIT IPYT Ipyra MpH JCHCTBUU

D-ranakTtoaa

§4. lukanveckue GopmMbl MOHOCAXAPH/I0B
BrniepBbie mpennoniokeHue O IUKIMYECKOM CTPOCHHU TIIIOKO3bl ObUIO BBICKA3aHO



pycckum xumukoM A.A.Kommu (1870), m 3areM pa3BuUTO HeMelkuM y4eHbIM b. ToieHcom
(1883).

Jluneiinbie GopMbI MOHOCAXApUIOB, KOTOpPbIe ObUIM MPHUBEAEHBI BBIIIE, BCTPEYAIOTCS
PCAKO M BBIACIUTH HMX B HHAUBUAYAJIbBHOM BHUIAC HCIIb3A (TOHLKO B BHUJC HpOI/ISBOI[HBIX).
MoHocaxapuapl B pacTBOpax M B TBEPAOM BHJE NPUCYTCTBYIOT B BHJE LHUKIUYECKUX
dopm — mmpano3 u  (ypaHO3, SABIAOIMUXCS I[UKIAYESCKUMU  MOJIyalleTaasiMUd WM
MOJTYKETAIISIMU.

Oo0pa3oBanue NMKJIHYECKUX MOJyanerasei
I/ITaK, HU3BCCTHO, 4YTO aJIbACTuabl MW KCTOHBI HpI/I BSaI/IMOHGfICTBI/II/I (610] CHI/IpTaMI/I
JIAIOT TTOJTyaleTaau ¥ TMOJyKeTau:

(@] + ?7H
/,

R—C + CHOH —1 + R—C—OC H.
AY | 5
- =

Ecnu anprerujgHas (WM KETOHHas) Ipylia U THAPOKCHIbHAs Ipylma ecTh B
COCTaBE€ OJIHOM MOJIEKYJIbl, TO MOKET O0Opa30BbIBATHCS LMKIWYECKUH MOIyaneTaab (UiIu

MOJTYKETAallb):
OH o
c(/O B — N /O_H
AHanoruyHasi CUTyanusi HabJII0JaeTcs U B CIydae MOHOCAaXapHJI0B:
FH,0H CH,OH CH,OH
OH
H 0
H 04,0 . A OH oA 0 H
OH H M~ OH H nnn
H OH H
HO HO H HO OH
H OH H OH H OH
[-aHomep c-aHomep
AHoMepBI
B cnyuae o0Opa3oBaHUS LMKIMYECKOro MOJyaleTana MOSBISETCS IOMOJIHUTEIbHBINA
LEHTP XUPAJIBHOCTH, KOTOPBIM HA3bIBAETCS AHOMEPHBIM aTOMOM  YIJIEpOJa. /Ba

00pa3ylolMxcsl AMacTepeoMepa Ha3bIBAlOTCS aHoMepamu (o-aHomep U [(-aHomep). Ecim y
LUKINYECKOH (OopMBbl KOH(Urypalusi aHOMEpPHOro LIEHTpa Takas K€, KaKk U y MOCIEIHEro
aCMMMETPUYECKOI0 aToMa, TO 3TO 0.-aHOMED, €CIIU MPOTUBOIIOJIOXKHAS, TO B-aHOMeEp:

] H. _o ]
HO—C—H C= H—C—OH
H——OH H——OH H—1—OH
HO——H —= HO——H =—= HO——H
H——OH H——OH H——OH
H——0— H——OH H——O0—
CH,OH CH,OH CH,OH
[-aHomep OMKpbIMas uers a-aHomep

[lpome roBOpsA, ecnmu oOpasyromas IpH AaHOMEPHOM aToMe yriiepoaa (CHHEro
nBeta) OH-rpymnmna (¢ KpacHbIM BOJIOPOJIOM) —CMOTPHUT C TY e CTOpOoHY, uto 1 OH-rpynna npu
nocjeTHeM acuMMeTpudeckoM atome yriepoga (OH kpacHoro mBera) OTKpHITOH (OpMEL, TO
3TO 0-aHOMEp, ecII Ha00opOT, TO 3TO B-aHOMeEp.

OoOpasyromasics monyarnetanbHas OH-rpymma Ha3sBaeTCsS TIUKO3HTHOM
TUAPOKCUTPYIIIION.



IlepcnexkTuBHBIE (hopMyabl Xdyopca
Huxnuaeckue ¢GopMbl M300paXkaroTCsl Yalle BCEro B BUJE MEPCICKTUBHBIX (OPMYIT
Xsyopca  (Haworth),  ortoOpaxaromux  KojiblieBble  (OPMBI B BHIE  IUIOCKHX

HIECTUYTOJIBHUKOB  (MJIM  TISITUYTOJBHUKOB), TIEPICHIUKYJISPHBIX MOBEPXHOCTH Oymaru
(mocku, sKpaHa):

CH,OH
H O H
H
OH H
HO OH
H  OH

a-D-2nrokonupanosa

Kakne mmxinmdeckue ¢Gopmbl 00pa3yroT MoHocaxapuabl? CamMbIMH YCTOMYMBBIMU
LUKJIAMHU SBJSIIOTCS 5- W 6-wIeHHbIE LMKIBL. MoOHOcCaxapuasl He SBISIOTCS UCKIIOYEHUEM —
MOJIEKYJIbl MOHOCAaXapuJ0B B OCHOBHOM HaXOJATCS B BUJIE 5- U 6 —WIEHHBIX LIUKJIOB, UMEIOLIUX
0coObIe Ha3BaHUS:

[Tupano3a - HUKIMYECKHM mHojyaneranb (MJIU IOJyKeTaldb) MMEIOLMH 6 aTOMOB B IUKIIE.
@ypaHo3a - HUKJIMYECKUN MOdyaleTalb (WJIM MOJIYKeTajdb) MMEIOLIUI 5 aToMOB B LUKIIE.

CH,0H CH,OH
H O_ oH H O H
H H
OH  H OH H
HO H HO OH
H OH H OH
B-D-rmiokonupaHosa a-D-rniokonupaHosa

beicTpo ompenenuth THO aHomepa (o- WIM -) MOXHO TakuM oOpa3oM — ecilu
TJIUKO3HMHBIA (TTOTyaneTanbHbli) runpokcun y D-caxapoB HampaBiieH BHH3 B OOBIYHO
HanucanHoU Gopmyie X3yopca, TO 3TO 0-aHOMEp, €CIIM HallpaBJIeH BBEPX, TO 3TO - aHOMED.

B pacTBope 1 B TBEPIOM COCTOSITHMH MTPUCYTCTBYIOT B OCHOBHOM ITHPAHO3HBIE (POPMEI,
OJTHAKO B TIIMKO3WMJax (pykro3a, pubo3a W T.A. MPUCYTCTBYIOT B OCHOBHOM B BHJIE
bypaHno3:

CHO

CH,OH
H——OH o. OH
H——OH H H
H——OH H H
CH,OH OH OH
pubosa B-D-pubocgpypaHosa a-D-puboghyparosa
(rmuko3ngHas OH-rpynna BbideneHa KpacHbIM)
CH,OH
C=0 CH,OH  CH,OH CH,OH
HO——H o. OH
H—T—OH 5 H HO
H——OH CH,OH
CH,0H OH H

thpyKTo3a B-D-tbpykTochypaHosa a-D-tbpykTodypaHosa

Koabuaro-nennas rTayromepusi. Myraporanus.
MoHnocaxapuabl B pacTBOpax HaxoAATCs B TAyTOMEPHOM PaBHOBECHH, BKJIIOUAIOIIEM 5
pasHBIX HUKINYECKUX (HOpM — o- U B mHpaHo3bl, o U B-pypaHo3bl, a TaKKe JTMHEHHYIO,
HE 3aMKHYTYIO B LIeTib (hopMmy:



H O H
H
OH H
HO OH CHO
OH
: \ H—t—OH /
a-D-a2nokonupasosa HO—+—H a-D-znokoghypaHosa
H——OH
H——OH
CH,OH
CH,OH / CH,OH \ HO H
H 1 O oH o) OH
OH H N
HO H H
H  OH H  OH

p-D-emokonupaxosa f-D-enokogpypatiosa

OTOT BUJ TAyTOMEPUH HA3bIBAETCS KOJIbYATO-LIETHONW TaAyTOMEpPUEN MU IIUKII0-OKCO-
tayromepueil. BsaumomnpeBpaiieHue o- U -aHOMEpPOB € IPOMEXKYTOYHOH cTaauen
00pa3oBaHus OTKPHITOI (OPMBI HA3BIBAETCS] AHOMEPU3AIUECH.

KonpuaTto-ienHass  tayromepuss  CONPOBOXKAACTCS  3aKOHOMEPHBIM  SIBJICHUEM  —
myTapotanueii. Myraporamus (jat. mutare — u3MeHsTh, rotatio — BpaieHue) B JaHHOM
CIy4ae 3TO U3MEHEHHE BpalICHUS IUIOCKOCTU MOJISAPU3ALMM CBETA CBEKEIPUTOTOBICHHBIMU
pacTBOpaMH pa3HbIX aHOMEPOB.

Hanpumep, o-D-rmoxonupanosa umeeT yaenbHoe Bpamienue [o] = +112° a  B-D-
rmokonupanoza umeer [o] = +19°. IIpu CTOSHUM CBEXKENIPUIOTOBIECHHBIX pPACTBOPOB
KQKJIOTO M3 aHOMEPOB YIENbHOE BpallleHHE M3MEHAEeTcs W J0CTHraeT 3HadeHus +52,5°
COOTBETCTBYIOILIETO PAaBHOBECHIO. AHAJOTHYHAs CUTyallds HaAONIONAeTCs M B CIy4yae APYTrux
MOHOCaxapuI0B. 1Tak, ciieIcTBHEM KOJIbYATO-IIEITHOM TAyTOMEPHH SABJISIETCS MyTapOTaLU.

§5. Xumuueckue cBoiicTBa
Oo0pa3oBaHue rIMKO3UI0B

[Tonyaneranu (MmoxyKeTany) Mpu B3aUMOJEHCTBUH CO CIIUPTAMU B KUCJION Cpefie JaioT
areraiy (KeTam):

(IJ—H ':ljr*CzH5
R—C—OCH, *+ CHsCH ~ R-G—oCH, * H,0

I 2

H g

MoHocaxapupl, SBISSICh MUKIUICCKUME TOJIyaeTaassMu (TTOJIYKETAISIMH) TaKXKe
00pa3yroT aneranu (KeTajau) — IITHKO3UIbL:

CH,OH CH,OH CH,OH
CHLOH, cyxon HCI  H /& O OCH, i O H
HO ~ NoH H + OH H
2 HO H HO OCH,
H OH H  OH H  OH
D-rmokonupaHosa O-meTtun-pB-D-rmioko-  O-meTun-a-D-rnioko-
n1upaHosva nupaHoana
I/ITaK, TIIAKO3UAbI — OJOTO alCTald YIJICBOJOB. HCyTJ'IeBOIIHaH HaCcTb TIJIMKO3HMAA

HA3bIBAETCSl arJIMKOHOM (MOXKHO TEpEeBEeCTH KaK —Hecaxap). B mpuBegeHHOM mpumepe 3TO
METOKCHUTPYIITNIa — OCTaTOK METUJIOBOTO CIUPTa (BBIAEICHO KpacHbIM). HazBaHMsl TIHUKO3UIOB
CTPOSITCSL CIEAYIOIIUM 00pa3oM: ariaukoH + Tiauko3uJ. OKOHYaHHE -03a MEHSeTCsl Ha —



o3ua. B camom Hauase Ha3BaHUS YKa3bIBaIOT aTOM, Yepe3 KOTOPbI arjMKOH MPHCOEIUHSIETC K
YIJIEBOAHOM YacTH.
O0pa3zoBanue npocrTsix 3¢pupoB
[Tpocteie 5¢upsl Jerko o0Opa3yloTCs NpU  JACHCTBUM  alKWIMPYIOIIUX arcHTOB
(anKwuITanoreHu b, ANKWICYIb(GaThl) Ha CHOUPTHL. B ciydae MOHOcaxapuoB, OIHAKO, MPHU
9TOM TaKXe ATKWINPYIOTCA HE ToibKO cruproBble OH-rpynmsl, HO u  rmko3ugHas OH-
rpymnmna, oopa3yst IIMKO3U/I;

OCH,
0
H
CH,l KOH H
> OCH. H OCH
- HI CHO N> ’
H OCH,
f-D-2nokonupaHosa O-memuri-2, 3,4, 6-mempamemun-D-2/HKonupaHo3ud

[Ipocteie 3upsl HE THAPOIHM3YIOTCS, B TO BpeMsl KaK TJIMKO3HIHAS CBSI3b JIETKO
II0JIBEPIaeTCsl THAPOIUTHYECKOMY PACILEIUICHUIO B KUCIION Cpefe:

OCH, OCH,
H 0 H 0
0 OCH O T A
OCH, H 3 OH
a OCH, H
CH,0 -CH;0H CHO :
H  OCH, H  OCH,
O-memurn-2, 3,4, 6-mempamemun- 2,3,4,6-mempamemun-
D-anokonupaHo3ud D-znirokonupaHosa

9(1)I/Ipbl MOHOCAaxapnuaoB, B OTIMYHEC OT CaMUX MOHOCAXapuaoB, SABJISIOTCA
COCAMHCHUAMU JICTYYUMHU, UTO ITO3BOJIACT UX Pa3aCiIATh HepeFOHKOﬁ.

OO0pa3oBaHue CJI10KHBIX 3(PUPOB
OnHuM M3 cnoco0oB 00pa30BaHUS CIOXKHBIX 3(UPOB SBISETCS B3aUMOJIEHCTBHE
CIIMPTOB U AlIUIIUPYIOINIHUX Ar€HTOB, TAKUX KAK aHTUAPUABI KUCJIIOT U XJIOPpaHTUAPHUIBI.
AHaJIOTHYHBIM 00pa30M MOHOCAXapHJIbl JIETKO AlMIMPYIOTCS AHTHIPHJIAMH KHCIIOT.
Hampumep, B3aumonelcTBUE TIIOKO3bI C YKCYCHBIM aHTHJIPUAOM INPUBOAUT K 00pa3oBaHUIO
NEHTAAIETUIBHOTO POU3BOAHOTO:

i
CH,OH Ac = —C—CH, CH; O—Ac
0 0
H H
H Ac,0 H H
OH H /7O g O-Ac H
-AcOH -
HO Ac—0 O—Ac
H OH H O-Ac
D-znirokonupaHosa 1,2,3,4,6-nenmaaueman-D-antokonupaHosa
TI'ocynapcTBeHHOe 0I0/1:KeTHOE OcHoBHas o0pa3oBaTebHast
o0pa3oBaTebHOE yUpesK/IeHHe BhICIIero NnporpaMMa HanpasJIeHUs
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HauGonbiiee 3HaueHne UMer0T 3(Upbl MOHOCAXapUAOB U (HOCPOPHOI KHUCTOTHI.
®docdaTel puOO3BI U AC30KCUPUOO3BI SBISIOTCS CTPYKTYPHBIMH KOMITOHCHTAMH
HYKJICOTH10B 1 HyKiIenHOBbIX KucioT — JJHK u PHK. ®@ocdatsr rmoko3sl, GpyKTO3bI U IPYTHUX
MOHOCAXapuJ0B UMEIOT OO0JIbIIOe 3HAYeHHE B OHOJOTMYECKOW XHUMHUU. [ mHkonus,

Opoxxenne, nukn KanpBuHa (TemHOBas ¢aza (ortocuHTesa), meHTo30(hochaTHBIN IHKIL,
CUHTE3 M- U MOJIHCAaXapuI0B UIYT ¢ ydyacTheM (ocdaros.
o

I
CHy O—P—OH

D-a2nrokoso-6-¢hocpam D-anmokoso-1-¢hocham
Ddupsl cepHON KHUCIOTHI SBISIOTCS CTPYKTYPHBIMU 3JIEMEHTAMH XOHIPOUTHH-
cynbdara (rmonrcaxapu COeTMHATEILHON TKaHH) U TeapruHa (AaHTUKOATYJISHT).

OxkmnciieHne MOHOCAXaPU/I0OB
OxkuciieHre MOHOCAaXapuI0B MOXKET UJITHU ¢ 00pa30BaAHHUEM:
1) TTUKOHOBBIX KUCIIOT ; 2) MIMKAPOBBIX (APOBBIX) KUCIOT ; 3) IIIMKYPOHOBBIX (YPOHOBBIX)
KHCJIOT; 4) IpYrUX BEIIECTB.
['mMuKkoHOBBIE KUCIOTHI O0Pa3ylOTCs MPH OKUCICHUM albJIETHIHON TpyMHIbl 10
KapOOKCHIIbHOM:

CHO COOH

H——OH H——OH
HO——H Br, HO——H
—_——

H——OH H——OH
H——OH H——OH

CH,OH CH,OH
afioKo3a 2I10KOHO8as KUCIIOM&

Ha3Banus 3THX KHCIOT 00pa3yloTcs IO CXeMe: OKOHYaHHE -03a 3aMeHseTcs Ha -
OHOBas KMcoTa. [JI0KO3a MpPU OKUCIEHUH JAaeT TIOKOHOBYIO KHCJIOTY, rajlakro3a —
rajJJakTOHOBYIO, MAHHO3a — MaHHOHOBYIO M T.H. ['TokoHOBas kuciora B Buze ¢ochopHoro
a¢upa ABISETCS KOMIOHEHTOM MeHT030(ochaTHOro nukia. ['JIIOKOHAT KanblMsl UCIIOJIb3YETCs
B MEJIMIIMHE KaK HCTOYHUK KaJIbIIHsL.

Oxucnenne nonamu meau (Il) mmu cepebpa B IIETOYHON Cpele TakKe MOMKET
MIPUBOJIUTH K TIIMKOHOBBIM KHCIIOTaM, OJTHAKO B IIEJIOYHON Cpesie UAET OKUCIUTEIbHAS
JECTPYKLIUsI MOHOCaXapHuJIoB ¢ 0Opa3oBaHUEM psijia NMPOAYKTOB, B TOM 4YHCIE U
TJIMKOHOBBIX KUCIIOT.

B ciryuae ammmuagHOTO pacTBopa okcuja cepedpa (peaktuB ToluieHca) HIET peaKIus
cepeOpsiHOrO 3epKayia — mpu HarpeBaHuu pactBopa Troko3bl ¢ AG(NH3)20H wuner
BOCCTaHOBJIEHHE cepeldpa, KOTOpOE OTKJIA/IbIBA€TCS B BUAE TOHKOTO CEpeOpPUCTOro cios Ha
CTEHKaX MPOOUPKH.

Nonbr meau(ll) Takke BoccTaHABIMBAIOTCS MTPH HATPEBAHUHU C 00Pa30BaHUEM JKEIITOTO
CuOH, koropsrit paznaraercs ¢ oopazoBanueM kpacHoro Cu20.

Cu(OH), — Cu,0

WHorma BOCCTaHOBIIEHHE WAET 1O METALTMYECKOW MeIu — IMPH ITOM Ha CTEHKax

POOUPKH 00pazyeTcsi MeTHOE 3epKallo.
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Jliia okucnenust MoHocaxapuoB noHamu meau (1) ucronb3yercs B OCHOBHOM peakTUB
®enunrra — pactBop CUu(OH)2 B mieno4HOM pacTBOpe BHHHOKHCIOrO Kauus. B 3Tom
cllydae MeJlb HaXOJUTCS B paCTBOPE B BUJIE KOMIUIEKCA C HIOHAMU BUHHOM KHCIIOTHI U TIPU
HarpeBaHuu He oOpaszyetcs yepHbiii CUO, MacKUPYIOIIHMKA UCXOAHBIA CHHUN I[BET U IIBET
obpasyromuxcsa npou3BoAHbx meAu(l). B mponuiom okucieHue TIIFOKO3bI peaKTHBOM
@DenrHra UCIONIb30BAIOCH JIJISl KOIMYECTBEHHOTO ONPEIETICHUS TITFOKO3bI.

B nacrosimee BpeMs B KJIMHUKE KOHIEHTPALMIO TIIOKO3BI OMPEICIISIOT
[JIFOKO300KCH/Ia3HBIM METOJIOM, B OCHOBE KOTOPOTO JIEKUT OKHCICHHE TIIFOKO3BI
KHCJIOPO/IOM BO3/lyXa KaTalu3upyeMoe (hepMEeHTOM TITIOKO300KCHIA30M:

o\}(l:,H O\\?/OH
H—C—OH H—C—OH
ITIFOKO300KCH 1a3a L
HO*?*H + H,0 + O, HO cl: Ho H,0,
H—C—OH H—C—OH
H_(l;—OH H—?—OH
CH,OH CH,OH
2/1Ko3a 2M1HKOHOBaA Kucrnoma

['mukapoBeIX (apoBBIE) KUCIOTHI 0Opa3ylrOTCs MPH KECTKOM OKHCIeHHU. [Ipu 3TOM
OKHUCIISIETCS U aJbJCTU IHAS TPYIINA U IEPBUYHAS CITUPTOBAS:

CHO COOH
H——OH H——0H
HO——H HNO, HO—t—H
HO—T—H HO——H
H——OH H——OH
CH,OH COOH
2anakmoaa 2anakmaposas Kucnoma

Ha3BaHus 3THX KHCIOT 0Opa3yloTCs IO CXeMe: OKOHYaHHE -03a 3aMEHseTcs Ha —
apoBast kuciota. COOTBETCTBEHHO TIJIIOKO3a JaeT TIIOKapOBYIO, a MaHHO3a MaHHApOBYIO
KHCJIIOTHI.

['mukypoHOBBIE (YpOHOBBIE) KHUCIOTHI OOpa3yrOTCS TPU OKHUCICHWU TEPBUYHOMN
CIIUPTOBOM TPYIIIbI, HE 3aTparuBas ajibJICTUIHYIO TPYIILY:

CHO CHO CHO
H——OH H——OH HO—1—H
HO——H HO——H HO H
H——OH HO——H H—1—OH
H——OH H——OH H—1—OH
COOH COOCH COCH
2I110KypoHOBast 2anakmypoHoeas MaHHypoHoeas
kucroma Kkucnoma Kkucnoma

Cunres YPOHOBBIX KHCJIOT CJIOKHEC, YEM IIOJYYCHUC TJIMKOHOBBIX HIIM TJIMKAapOBBIX,



MOCKOJIBKY HEOO0XOAMMO 3alllUTHTh JIETKO OKHUCISIOMYIO aibAeruaHyio rpymnmy. Ilostomy B
Hayaje aupJCTHAHYI0 TPYIIly MOHOCaxapuja 3allHdIaloT — MOHOCaxapuj NpeBpallarT B
TTUKO3K] (albJACTHIHOM TpyNmbl B HEM HET, 3HAUYUT OHA 3allHIIeHA), Jajee OKUCISIIOT
IJIMKO3UJ — OKHUCIISIETCS IEePBUYHOCHUPTOBAs TIpYyIIa, M Aajlee UAPOIMU3YIOT INIMKO3H[

YPOHOBOM KHCJIOTBI.
CH,OH
o aueTanbHaa sawurta
Hi C,H.OH, HCl
—_—

on " OH

H  OH

OKMCneHue COOH rmaponuns

o
Br, HA H,0, H+

— . 4 O~ OCH; 2o

H  OH

H OH
2MI0KypOHOBas Kucroma

YPOHOBI)IG KHCJIOTBI BBIIIOJHAIOT BAXHYIO 6I/IOJIOFI/I‘~I€CKYIO (1)YHKIII/IIO — BBIBOJ H3
OopraHnnusma KCEHOOMOTHKOB M TOKCHYHBIX BCIICCTB.

BoccranoB/ienne MOHOCaXapu/a0B
W3BecTHO, YTO aibJeru/ibl U KETOHbl BOCCTaHABIMBAIOTCS 10 cnupToB. Oxcorpymnna
MOHOCAXapUJOB TaKXe IMPU COOTBETCTBYIOIIMX YCIOBHUSX CIOCOOHA BOCCTaHABIMBATHCS B
CIIUPTOBYIO.
[Ipu BoccTaHOBIIEHUU MOHOCaXapua0B 00pa3yrOTCsl MHOTOATOMHBIE CITUPTHI.

CHO CH,OH
H——OH H——OH
HO—+—H H,,Pd HO—F—H
H—f—on  H——on
H——OH H——0H
CH,OH CH,OH

D-znuyum (L- copbum)

TpuBHuanbHbIe Ha3BaHHWS TAKUX CIIMPTOB BBIBOIATCS M3 Ha3BaHUI MOHOCAXapHIOB
IyTeM 3aMEHbI OKOHYAHHsI -032 Ha OKOHYAHUE —WT:
Kcunosa — kcumut
MaHHO3a — MaHHHT
I'moko3a — TIUIUT (COpPOUT)
B mHacrosimiee BpeMs B OHOXMMHYECKOW JIUTEPAType PpACIpPOCTPAHHIIMCh Ha3BaHHS C
OKOHYAHHMSMHU — UTOJI: MAHHUTOJI, KCHJIUTON U T.JI.
Crenyer OTMETUTh, YTO B PYCCKON XUMHUYECKOM JIUTEpaType MPHHSATHI HA3BaHUS C OKOHYaHHEM
—HT, @ MAHHUTOJ W KCWJIUTOJ — 3TO TPaHCIUTepauus aHrimmickux mannitol u xylitol.
MHOTr0oaToOMHbBIE CIUPTHI 00JIaJAF0T CIIAJKAM BKYCOM M UCIIOJIb3YIOTCS KaK 3aMEHHUTEITN
caxapa. Hanpumep, mist 5TOHW UMM UCHIOJB3YIOTCS KCHIUT H  COPOMUT, CBOOOJIHO
NPOJIAIOIIUECS B MPOAYKTOBBIX Mara3nHax.
BoccraHoBlieHHE TITIOKO3BI B COPOUT SIBIISIETCS IEPBO CTaleld XHMHUYECKOTO CHHTE3a
ACKOPOMHOBOW KUCIIOTHI:



CHO CH,0H H,OH

H——OH H——OH  Acetobacter c=0
HO——H H,Pd Ho——n  Suboxydans ol 1
H——OH H——OH H——OH
H——OH H——CH HO——H
CH,0H CH,OH CH,OH
D-a2noko3a D-enuyum (L- copbum) L-cop6oasa

CH,OH

H OH

0

o}
N—
OH ©H

ackopbuHosas kucnoma

CopOuT nanee OKHCISIOT MUKPOOHOJIOTHYECKH, HCIIOJIB3Ysl MUKpoopranu3m Acetobacter
suboxydans, o0pasyrouiyrocs L-copbo3y B HECKOIBKO CTaiMii NpEeBpalIalOT B
ACKOPOMHOBYIO KUCIIOTY.

H3omepu3anusi MOHOCAXaPH/I0B

N3omepuzamnus B mienouHor cpene (meperpynmnupoBku Jloopu ne bproiiHa — Ban

OKeHUITelHa) UAYT Yyepe3 eHAUONIBbHYIO hopMy .

B3anMHbie mpeBpamieHnss MOHOCAXapHIOB SIBIISIOTCS CBOCOOPa3HBIM CIy4aeM KeTo-
€HOJIbHOH TayTOMEpHH.

CH,OH
c=0
HO——H
o H——OH
H——OH H_ﬁ_OH S I
N ¢—OH / CH,OH
HO——H HO—1—H :
e - hpykmo3sa
H——0CH H——OH
H——OH
H——OH CHO
CH,OH CH,OH \ HO——H
2roKosa eHOuonsHas hopma HO——H
H——OH
H——OH
CH,OH
MaHHo3a

.B ’xuBOM opraHu3mMe MOHOCaXapH/Ibl TaK:Ke MOTYT JIETKO MPEBPAIIaThCs APYT B ApyTra
noj JeiicTBueM (EepMEHTOB, HampuMep OJHA W3 CTaJuil TJIMKOIM3a BKIOYaeT ce0s
M30MEPH3AIIHIO TITI0K030-6-hocdara Bo hpykTo30-6-hocdar.

[Ipu HarpeBaHWM € MOHOCAXapUIOB B MICJTOYHBIX PACTBOpPAX MPOUCXOJUT HX
paspylieHue ¢ 00pa3oBaHUEM Pa3IUnIHBIX MPOTYKTOB.

§6. KayecTBeHHbIE peaKIIMU HA MOHOCAXaPHUAbI
[Ipy HarpeBaHWU TMEHTO3 C COJISHOM KHCIOTON MPOWCXOMUT HMX JETHApaTalus C
obpazoBanuem Gypdypoina:



CHO

A B HCl, t
HO——H ’ ~ @CHO
0
H——OH
CH,OH

C anmwnmunom (ypdypon obpazyeT SpKO-KpacHbI MUTMEHT, YTO SBISIETCA
KAaueCTBEHHOW peaklMel Ha IIEHTO3bI.

AHanoruvHas peaxius JeruapaTaiy UIeT U ¢ TeKCO3aMu — IIPH 3TOM 00pasyercst 5-
ruipokcuypdypos, KOTOPhIH JaeT KpacHOE OKpallMBaHUE C pe30piuHOM. KeTorekcoss
(ppyxTo3a) HEeruapaTUupyrOTCs 10 TOBEACHUS KUAKOCTU A0 KUIMIEHUS, B TO BpeMs Kak
aJIbJIOTE€KCO3bl TPEOYIOT KUIIYeHMs. TakuM o00pa3oM, MOXKHO OTIMYUTH KETOTE€KCO3bI OT
albJA0reKCco3. JTa KAYeCTBEHHAs Peaklisl Ha KETOreKCo3bl Ha3bIBaeTcs peakuue CenvBaHOBa:
IIPY HarpeBaHUU JI0 KUIIEHWsI PacTBOpa, COJAEPIKAIIETO PE30PLHH, COISHYIO KHUCIOTY U
KETOTEeKCO3Y pa3BHBAETCs KpacHOE OKpamruBaHue. UToObl TOOUTHCS KpPAaCHOTO OKpPAIIUBAHUS
C aJpJOreKco3aMu TpPeOyeTCsl KUIISIYEHUE PacTBOpA.

[Tpu B3auMoeiCcTBUYU C PEHUITHAPA3UHOM 00PA3YIOTCS XOPOIIO KPUCTAIUTH3YIOIIHECS
03a30HbI, KOTOPbIC UMEIOT YETKHE TEMIIEPATYPHI TUIABJICHHUS U TIO3TOMY HCIIOJIB3YOTCS
JUTS UACHTU(PHUKAIIMA MOHOCAXapH/IOB.



